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Preface to the First Edition. 


The welfare of the cultivator may be affected for good 
or for evil by the actions of two distinct classes the officials 
with whom he has to deal and the landholders (or their 
subordinates) under whom he holds his land. The two 
classes have at least one feature in common, that they 
know very much less of the cultivator’s business than he 
knows himself It is true that an observant man may in 
the course of time collect a mass of information on the 
subject, but the process is in any case slow , the power of 
independent observation is comparatively rare, and thus 
it happens that even experienced land agents and officials 
may do a great deal of harm merely from ignorance ancf 
thoughtlessness The present volume has been compiled 
with the object of supplying an introduction to the subject 
whi-h may be of use to all who have to deal with the 
cultivator, not by caving them the trouble of observing for 
themselves, but by furnishing them, so to speak, with n 
framework on which they can arrange the knowledge they 
acquire 

The book is divided mto two parts the first aims at 
giving a general account of the subject, while the second 
gives some details concerning the different a<mcultural 
regions of the provinces, and the various croph. that are 
grown. The method of description adopted m the opening 
chapters calls for a word of explanation Even m England 
it is not possible to assume that a well-educated man 13 
familiar with the elementary principles of Science which 
explain and justify the empirical art of agriculture and 
in India at the present day it is generally safe to assume 
that a knowledge of the principles of science ts altogether 
wanting But it is not possible to give even an elementary 
view of agricultural practice without referring to such 



U PREFACE 

subjects as tbe behaviour of water in soils, the collection 
and dissipation of nitrogen, and a few other fundamental 
matters and it has on the whole seemed the best course 
to begin the subject by a broad statement of principles, 
which will be truisms to a reader with scientific training 
but must be taken a3 axioms by those who have not 
enioyed that benefit If the scientific reader finds that the 
principles have lost some of their completeness in the 
process the writer can only apologize for the defect, which 
indeed appears to be inherent to a greater or less extent 
in the treatment of the subject which has been adopted 

In a work of this kind it would be pedantic not to use 
the vernacular terms winch are current in every-day 
comersation I have used English names where they 
express clearly the nature of the thing or process to which 
they are applied, but m other cases I have preferred 
vernacular terms to cumbrous paraphrases A glossary 
will be found at the end of the volume 

I have indicated in notes at the end of several chapters 
the books of which I have made most use, and which 
appear likely to assist readers who wish to pursue the 
subject further , but I must express my special obligations 
to Messrs Fuller and Duthie s monograph on the Field 
and Garden Crops of the Provinces I have also to 
acknowledge the cordial assistance I have received from 
my colleague Mr J M Hayman , and also from Mr S H 
Fremantle Indian Civil Service who has supplied me with 
much information on Bundelkhand affairs and has by his 
criticisms enabled me to improve the earlier chapters in 
numerous details 

It is perhaps desirable to add that the views on matters 
of policy which appear in the chapter on the management 
and improvement of estates, are offered on my own respon 
sibihty and do not claim to represent the attitude of the 
Government under which I am privileged to serve 

M ty 1904 



Preface to the Second Edition. 


A revision of this work is called for partly by the 
changes in the agriculture of the pro vine e.-, during the 
last eight years, but mainly by the advance in knowledge 
that has resulted during that period from the work of the 
expanded department of agriculture. I am indebted for 
assistance m the work of revision to many officers, but 
particularly to Mr Burt and Dr Parr, the Deputy Direc 
tors of Agriculture 

This edition is being isaued as a Government publics 
tion and correspondence regarding its contents should 
be addressed to the Director of Land Records and Agricul 
ture, United Provinces, Lucknow 
July 1912 
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study of several branches of science , and readers who do 
not possess the requisite knowledge of physics, chemistry, 
and physiology most be content with a partial explanation 
The rest of this chapter aims at stating in plain terms a 
few of the principal conclusions that have been reached 
on this subject Proofs of these conclusions must be 
looked for elsewhere they can be stated here only as 
axioms on which to found an explanation of the culti 
vator s conduct and of his needs 

What the cultivator does 

In the first place then it is not strictly accurate to say 
that a man grows crops or makes crops grow 
Given certain conditions, plants grow of themselves whe 
ther man interferes or not if some of those conditions are 
wanting no amount of interference (short of actually 
supplying the defect) will make the plants grow The 
point is important for its clear comprehension enables us 
to seo the part actually played by the cultivator Plants 
grow in their own way the cultivator intervenes to make 
the conditions of growth as favourable as possible for the 
attainment of the object be desires We have then to 
ascertain the conditions of growth and havmg done so to 
see how they can be affected by the action of the culti 
vator 

Stages of development 

In the development of ordinary farm plants there are 
three distinct stages which may be called germination 
growth, and ripening An ordinary seed can he kept 
for a long period without undergoing a material change , 
but when a cultivator sows seed in his field the great 
majority of the seeds are expected to yield plants the 
seed puts out a small shoot or shoots, and the begin 
rungs of a root, and at the same time begins to shrink 
m size 
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Germination. 

Thia 13 termination : what has happened is that the 
plant has begun to grow from the seed » 

lb growth the {1 “ a suitable temperatnre 

seed requires for germination t J ara01m t 

m the soil -here the seedjn ^ ^ 

indue^^rnunation m In unhealthy seed so that the choice 
® , n e seed are essential to success 

The eX7^ operations of tdlage andsowing are directed 
“ Ire smtahle conditions of moisture and temperature 
asmU he explained later on hut it may be noticed here 
thlthe soil as such is not a condition of germination we 
can make seeds germinate by placing them on * *mp ‘de 
Tin a damp piece of cloth and keeping them at a 

certain temperature 

Growth 

The second stage of development is marked by the 
mcrease in size of the plant, both m the surface growth 
and in the roots It is obvious that a malse seed (for 
instance) does not contain all the matter which goes to 
form the mature plant by far the greater portion of the 
plant has come from sources outside the seal, and the art 
of cultivation so far as this stage of development is 
concerned lies in putting the plant m a position to secure 
the matter which it needs The first requisite of the 
growing plant is stahdity, as plants do net grow satis 
factonly m any hut their natural position. Stability 
depends on the way m which the sod has been pre- 
pared the particles must be close enough together to 
support the plant through its roots, while not so close 
as to prevent the roots from growing This condi 
tion of the soil is infiuenced by the land of tillage 
adopted- 
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Plant food. 

The matter taken up by the plant can be conveniently 
described as “ plant food , ’* it feeds the plant just as a 
man is fed by the food that he consumes. There is how 
ever, a marked difference between the methods of feeding 
adopted by plants and by animals an animal takes m its 
food solely through the mouth, which also serves to supply 
most of the air it needs a plant takes in one kind of food 
through its leaves and green stalks, and other kinds along 
with water through its roots while it breathes air through 
a large part of its surface (including the roots) 

Food from the air. 

The substance taken in through the leaves is a gas 
contained in the air which is usually called carbonic acid 
gas This gas is produced by all animals when they 
breathe, by fuel when it burns and by animal and veget 
able matter in decaying, and there is always enough of it 
in the air to supply plants with what they need The 
cultivator therefore need not take any measures to increase 
the supply of this gas The plant however, cannot utilise 
this gas under all conditions though it may be present in 
the atmosphere , the actual manner of its utilisation is still 
imperfectly understood but so much is known that it is con 
sumedonly in those parts of the plant which are coloured 
green and only under the influence of sunlight. The culti 
vator has therefore to see that his plants get a fair supply of 
sunlight , he cannot of course affect the weather conditions, 
but he can so arrange lus plants that the light reaches all 
the green parts of them. When this 13 the case, the 
carbonic acid gas is transformed into other substances, 
which go to build up the plant These substances are 
very muniirana. and cbajjjgi vote ona ajaotiboc v?» ways, that 
cannot be discussed here various forms of starch and 
sugar are perhaps the best known. 
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Water. 

The substances taken up by the roots are first water, 
and secondly certain things dissolved m the water The 
soil is composed of small particles of matter, each of which 
is ordinarily enclosed by a thin invisible film of water , 
the particles of the soil are not packed tightly together but 
separated by spaces which usually contain air, though if 
there has been heavy rain or where drainage is markedly 
deficient, they may be more or less choked by water 
The roots pass through these spaces, and the minute hairs 
which can be seen growing out from them are m contact 
with the particles of soil and take up water from the films 
surrounding them This water passes through the plant , 
some of it is used in building up the substances into which, 
as has been explained above, the carbonic acid gas is trans 
formed, the rest is evaporated from the leaves in tbs form 
of vaponr and passes into the air More water drawn 
through the roots replaces what is used up or evaporated, 
and thus there is a stream of water travelling upward* 
from the roots to the leaves 

This water with the substances dissolved in it constitutes 
the sap of the plant , the actual mechanism of its move- 
ments cannot be explained without a somewhat elaborate 
scientific discussion, but the movement is essential to the 
life of the plant. If the supply of water in the soil is 
insufficient, the effect is seen in the withering of the plant, 
and one of the mam objects of tillage is to regulate the 
supply as far as possible 

Minerals. 

Almost the whole bulk of the green plant is composed 
of substances built up out of water and carbonic acid gas, 
the former taken up by the roots and the latter by the 
leaves But the plant cannot live on these substances 
alone , it requires in addition small quantities of various 
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otter substances, which ifr obtains from the soil, and though 
the quantity required is so small, any deficiency in the sup- 
ply has a most injurious effect on the plant * The m03t 
important needs are substances which hear the names of 
(1) potash, (2) phcsphortc acid (3) nitrates , lime, iron 
and sulphur are also required, but the supply of these 
latter substances in the soils with which we are concerned 
is in practice never found to be deficient, and we need not 
consider them further As regards the other three, it may 
be said broadly that potash and phosphoric acid are ob 
tamed from the mineral contents of the soil, and nitrates 
from other sources which will be described later 

As has been said above, the soil is composed of small 
particles packed more or less loosely together some of these 
consist of vegetable matter in a state of decay , but the 
bulk of the soil is mineral, that is, it consists of fragments 
of rocks which have gradually been broken up, and either 
overlie the rocks from which they have been formed, or 
have been earned by water (and to a less extent by wind), 
and dropped in a position more or less distant from the 
source Thus the soil of the duab has been gradually 
deposited by the nvers flowing from the Himalayas, and 
consists of fragments of the rocks which form those moun 
tams , while most of the very distinct Bundelkhand soils 
have been similarly produced from the mountains of Central 
India. The thin S 0 J 3 of the plateaux seen in Bundelkhand 
have on the other hand been formed where they he 

Rocks are composed of a large number of substances 
and differ materially in composition the commonest 
substance 13 what we know as sand which makes up 70 to 
90 per cent of the total weight of soil In the rocks much 
of this sand is combined with other substances, among 
• The eftect of very Gmail quantities of certain substances is not 
an isolated phenomenon we see something ot the same kind in the 
need exper encod by human bo ngs for small quantities ol 6alt 
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which; are potash and phosphoric acid , and it is from these 
complex mine rals that the plants derive their mineral 
food. But it is important to notice that these complex 
minerals are not as a role soluble m water a stone placed 
in water does not dis olve in the «ame way as a piece of 
salt and as long as the minerals are not dissolved in water 
the plant cannot make u^e of them It is however, found 
that the~e complex minerals do not remain permanently 
unchanged in the coil but that small particles of them when 
exposed to air and water gradua’ly de-ompo e and leave 
the potash and phosphoric a<nd in a soluble form. The 
particles of the soil are as na been aid above, surronn 
ded by a thin film of water and any soluble substances 
forming on their surfaces are at om*e diaaolved m this 
Thus, as the potash or phosphoric acid is «et free from the 
complex mineral containing it, it parses at once into the 
soil water, and becomes available for the plant The 
mineral matter of the c oiI may thus be regarded as a store 
of these substance^, gradually yielding them np m small 
amounts The cultivator can to some extent increase the 
rate at which this process n> carried on by “ breaking np ” 
the «oil as it is called thus quickening the decomposition 
of the complex minerals But it is not to be supposed that 
all soils are alike either in the amounts of these minerals 
which they contain or m the rate at which they yield the 
desired sub tances. In many parts of the world soils do not 
contain sufficient soluble potash or phosphoric acid to give 
good crops, and the natural supply must be supplemented 
by special manures the^e may also be necessary when it is 
desired to get exeep‘ionaUy large crop.-, off ordinary soil 
■In such cases, if the soif is deficient in the supply of phos 
phone acid, it is usual to apply bone-dust, superphosphate 
or some similar manure containing what is required, while 
if potash is m defect, saltpetre, taunt or some other mineral 
containing potash is added. As a general rule, however 
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the soils of these provinces when carefully cultivated yield 
as much potash and phosphoric acid as is required by ordi 
nary crops, and the application of such special manures is 
unnecessary, while their cost under present conditions is 
prohibitive Saltpetre, however, is occasionally used, as 
will he seen m the chapter on manures 

Nitrates. 

Finally we have to consider the supply of nitrates, the 
most important matter of all so far as these provinces are 
concerned The substances known as nitrates consist 
essentially of nitrogen in combination with various other 
substances Now, nitrogen is a very common gas, making 
up about fourth fifths of the air, but combined nitrogen is 
by no means so common The distinction indicated by the 
use of the word combined will be familiar to readers who 
have studied chemistry it cannot be explained without 
some knowledge of that science, but it may be illustrated 
in various ways Thus ordinary sugar may be regarded as 
a combination of charcoal and water , that is to say, it is 
possible to take 23 parts of sugar and separate it into 12 
parts of charcoal and 11 parts of water but you cannot 
make sugar merely by mixing these substances together in 
these proportions Or, again, if you mix sand with common 
washing soda, you can still recognize the two substances in 
the mixture , but if you heat the mixture strongly, the two 
substances disappear and glass is formed in their place 
that is, they are now combined to form a now substance * 
Now the enormous quantity of nitrogen contained in the air 
is as such of no use to ordinary plants, but combined nitro- 
gen m the form of nitrates is absolutely essential to their 
growth that 13 to say, plants cannot use the nitrogen m 
the ai r as they use the carbonic acid gas , it must first 

The process a m reality not quite so simplo as stated in the text 
tor purposes of Ulostration 
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enter into the state known as combination Unfortunately 
for the cultivator, this is very difficult so far as is known 
nitrogen enters into combination only in two ways that can 
benefit him The first way is under the influence of elec 
tricity, and as a matter of fact a certain amount of combined 
nitrogen is formed in the air during thunderstorms, and is 
brought on to the earth in ram The quantity so obtained 
is very small , it is not negligible but is quite insufficient to 
replace what a crop takes off the land. The second source 
of combined nitrogen is found among some very minute 
living beings, which inhabit the soil m enormous numbers 
some of these being's, which can be seen only with a power- 
ful microscope, will under certain circumstances feed on 
the nitrogen of the air, and produce combined nitrogen 
from it, and though each individual is so small, the enor 
rnous number present in the soil make this source of supply 
most important 

Now the individual cultivator obviously cannot employ 
electricity to produce combined nitrogen. In recent years 
an industry of this sort has been established in various conn 
tries, and the substances named cyanamide and calcium 
nitrate which are produced, are of high value as fertilisers, 
but the industry has not yet reached India, and the cost of 
importing these substances renders their general use here 
unprofitable 

The cultivator can however do much to aid the growth 
of the minute beings which we may speak of as bacteria 
Two mam classes of bacteria have to be eneourgetL One 
class, though existing in the soil, can thrive and multiply 
only among the roots of certain kinds of plants belonging 
to what botanists call the leguminous order this group 
includes plants such as gram, peas arhar, urd, hemp, and 
other crops, as well as certain trees and weeds, so that the 
cultivator can get a supply of combined nitrogen by grow 
mg these crops If you carefully dig op a growing gram 
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or arhar plant and wash the roots free from earth, yon 
will find them to bear small knots or lumps • these knots 
or lamp3, which are known as nodules, are the homes of the 
bacteria in question, and where they are found they rodi 
cate that the soil is being enriched m combined nitrogen. 
The second class of bacteria is not dependent on particular 
plants, but lives freely in the soil They are known to 
exist m India, but they have as yet been little studied in 
the country, and their relative importance has not been 
ascertained. 

These two sources are, so far as is known, the only ways 
in which fresh supplies of combined nitrogen are obtained 
from the nitrogen of the air, though it is possible that other 
agencies may be at work which have not yet been disco 
vered. But in addition to the fresh supplies of combined 
nitrogen from these sources there is a very large stock in 
existence, much of which is used over and over agam the 
circulation of this stock is a matter of the greatest practical 
interest What we have spoken of as combined nitrogen 
is really a large group of substances having the common 
feature that they contain nitrogen in combination To give 
a list of these substances would be to* enumerate perhaps 
the majority of familiar objects combined nitrogen is 
contained in flesh, in flour and in milk , in skin and bone , 
in dung and urine , in wood and coal, and so on Yet 
other forms are what we know as smelling salts as saltpetre, 
&c , He Now, if we consider together all the nitrogenous 
substances obtained from animals and plants, we see that 
they are used up in one of three ways they may be eaten 
by animals, they may be burnt, or they may rot If eaten 
by animals the nitrogen remains combined, and eventually 
it will either be burnt or rot In burning, the combined 
nitrogen is destroyed and the nitrogen returns to the air 
in its original condition, hence every time that any mtro 
genons substance is burnt, there is a potential Joss to 



t ii ) 

agriculture The loss is least when the fuel consists of sub- 
stances such as coal or wood, which contain proportionately 
little nitrogen , it is greatest when the substance is rich m 
nitrogen. The commonest loss in these provinces is from 
the use of dung as fuel it is unavoidable under present 
conditions, as fuel is a necessity of life, and wood or coal 
are not as a rule available for ordinary people , but the 
/act of loss should be clearly recognised The process of 
decay is that which interests the farmer most closely , most 
of the substances we have enumerated contain the nitrogen 
in a state which plants cannot use , but when they are left 
alone in moist air, they are at once attached by various 
bactena which live on these substances, and which are 
present practically everywhere These bactena are of 
different hinds, and tbe results of their work are according- 
ly different * Some give off free nitrogen they are of 
course hurtful to the fanner, just as if the substance was 
burnt Some give off a substance known as ammonia , it 
has a well known pungent smell which can usually he recog- 
nised about manure heaps, cattle-sheds, and the like Some 
of this passes into the air, and is temporarily lost, but may 
eventually return to the land with the ram the rest is 
attacked by yet other species of bactena, which at length 
convert it into the forms known as nitrates (saltpetre is 
the commonest of these), which are soluble in water and 
can be used by the plant The plant takes up the nitrates 
m the water and uses them to build up other substances, 
and so the circulation goes on. 

This subject is of such vital importance that it may be 
further illustrated. Suppose a crop of wheat has taken up 

* The harmful hactena as a rale thrive where there is little air, 
irh Ja the beneficent ones requite a free supply hence the latter are 
m a favourable position when the soil is well tilled and drained, while 
the former can do the greatest amount of harm in a badly tilled 
Waterlogged soj. 
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20 lbs of nitrates Perhaps 18 lbs of these will be worked 
up into substances stored in the gram, a pound will remain 
m the straw, and a pound in the roots The roots will 
decay in the held, that is, the one pound of nitrate returns 
to the field as combined nitrogen, to be worked np again 
by the bacteria of the soil The straw will be eaten by 
cattle and the combined nitrogen in it will either go to form 
flesh, milk or hair or will pass out in urine or dung The 
dung may be burnt if so, the combined nitrogen is lo3t , 
or it may go to the manure heap where it decays, and the 
combined nitrogen (or some of it) is worked up again 
into nitrate for the land. When the cattle die, probably 
the flesh and hair will be allowed to decay and their mtro 
gen similarly worked up into nitrates The milk will be 
consumed by other animals and the nitrogen m it disposed 
of in the same way as that contained in the straw Finally 
the gram also will be consumed and the nitrogen in it will 
either be lost or will return to the land in the manner just 
indicated there bemg in this respect no difference between 
the functions of human beings and those of animals 

The practical lessons to be learnt from these considera 
tions are as follows — 

In the first place, no product of animal or vegetable 
life should be burnt if it can be left to decay without risk 
of injury to health in the second place, the decay should 
be so regulated as to lose as little nitrogen as possible , and 
m the third, care should be taken that the products of 
decay reach the soil, and are not carried away into the 
nvers 

The action to bo taken by the cultivator will bo consi* 
dered in the chapters on tillage and manuring , but a word 
may be said here regarding the attitude in which the 
whole question should be regarded. At one time it was usual 
to place combined nitrogen on the same footing as potash 
and phosphoric acid, and to say that if there was a deficiency 



( IS ) 

t should be made good by putting fertilisers on the land 
and this attitude is still common in popular literature 
But the more modern tendency is to consider, not the 
stock of combined nitrogen available in the soil at a given 
moment, hut rather the rate of its production in the soil , 
and the arts of tillage ana manuring are now regarded as 
directed in great part to the maintenance of the most 
favourable conditions for the development of bacteria of 
the right classes 

Respiration. 

So much may be said regarding the food taken up by 
the plant in addition it requires air which in ordinary 
plants is breathed through minute openings m the surface 
both of the roots and of the upper growth For the latter 
no precaution 13 necessary, but it is most important to see 
that air has free access to the roots If the soil is caked into 
large masses, or if the spaces between the soil particles are 
choked by water, the access of air will be hindered , here 
again thorough tillage is necessary, while if there is risk of 
waterlogging, drainage may also may be required A 
special class of plants, however is adapted to life in water 
or waterlogged soil, having arrangements (which cannot be 
described here) for the supply of air in other ways Sing 
hara belongs to this class of plants, but the most important 
is rice The modifications in ordinary tillage required for 
growing nee will be mentioned in the section dealing with 
that crop 

Ripening. 

The final penod in the development of an ordinary 
plant is occupied by the ripening of the seed ox fruit. 
First the plant flowers, and the flowers develop into seed or 
fruit , the leaves at the same time tend to lose their green 
colour and turn yellow or brown A flower may be either 
a bright, conspicuous object as in peas or flax, or it may be 
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small and inconspicuous as m wheat or juar, hut in all 
cases two elements, the male and the female, must combine 
to form a perfect seed The male element can usually be 
seen as yellowish dust (known as pollen), while the female 
element 13 not visible in an ordinary flower but is contained 
in a receptacle which can be seen as a rule at the base of 
the flower In order that seed or fruit may be formed the 
pollen must reach this receptacle, and this is accomplished 
in a great variety of ways, of which we can here give only 
a few instances The simplest case is where both the male 
and the female elements grow m one flower and pollen falls 
direct on to the female receptacle This is usually the case 
with wheat and some other cereals If we open one of the 
small flowers on a newly-formed ear of wheat we find 
inside it three upright yellow spikes and a white, feather 
like thing at the base The spikes are bags containing the 
pollen, while the feather like thing is the receptacle if the 
flower is opened early on a bright morning, we can often see 
the pollen bags burst open and the yellow powder contained 
m them fall on to the receptacle Once there it penetrates 
inside, and so fertilises the flower Another type of fertih 
sation is found in maize , here the male and female 
elements grow on different parts of the plants the “ spike ” 
at the top contains the pollen, while the receptacle is indi- 
cated by the tuft of hairs which grows out in one or more 
places on the stem In this case the pollen gets into the 
air, and thence falls on to the receptacle, so that as a rule 
each plant is fertilised by the pollen of some other plant, 
while in wheat each flower fertilises itself In other 
plants, again, the male and female elements are in the 
same flower, but fertilisation is usually effected by insects, 
which carry the pollen from one flower and place it on 
the receptacle of the next of course they do not do this 
intentionally, but the shape of the flower is such that when 
the insects enter it for the sake of the honey or nectar 
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it contains, the pollen falls on their bodies, and is then 
brushed off when they visit another plant. Plants may 
therefore be divided into two classes according to the 
methods of fertilisation , the first case given is described 
as self fertilisation, while the others are spoken of as 
cross fertilisation, and the transfer of pollen from one 
plant to another is known as crossing 

The cultivator cannot interfere with advantage in the 
fertilisation of ordinary plants, though in some parts of the 
world he has actually to arrange for the fertilisation of 
flowers of certain fruits, such as dates , hut the subject is 
of practical importance in that any hindrance to fertilisation 
will have an injurious effect on the crop. Heavy rain, for 
instance, just when maize is flowering, will wash much 
of the pollen off the plants and out of the air, and 
some of the plants will be imperfectly fertilised in this 
case the plants will look healthy enough, but the cobs 
will develop imperfectly and the quantity of seed pro 
duced will be lessened Such injury is likely to be 
greatest where the flowers are open, and least in crops 
such as wheat, where fertilisation takes place within the 
closed flower 

The method of fertilisation is of practical importance 
m relation to the introduction of superior varieties of crops 
Where the plant is self fertilised, the new variety can 
easily be established in any locality to which it is suited , 
hut where cross fertilisation is the rule, a small area of the 
new variety grown near the existing variety will be largely 
fertilised by the latter’s pollen, and the produce of the 
seed so formed will not he that of the new variety bnt a 
mixture of very irregular composition Hence it is almost 
useless to grow a few small plots of a new variety of a 
crop like maize in villages where the crop already exists 
if a new variety of maize is to be introduced, organised 
action is required over a considerable area to secure 
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that only the new variety is sown within its limits so that 
crossing with the old variety shall be impossible 
Contents of seeds. 

Aftei fertilisation the seed or frait gradually develops 
within the flower A seed mast contain first the germ or 
living element which will under proper conditions start the 
growth of a new plant, and secondly enough food for the 
germ to live on until it has sent out roots and begun to 
collect food for itself This food is produced in the parent 
plant from the materials that it has collected from the soil 
or the air, and passes into the developing seed large num 
bers of different substances are stored in this way by differ 
ent plants, but they can be grouped in two mam classes 
according as they do or do not contain combined nitrogen 
We shall see further on the importance of these two classes 
of substances m animal nutrition , here we will merely say 
that the non nitrogenous matter is usually either starch or 
oil, while the nitrogenous matter is in various forms which 
are known collectively ns albuminoids or proteids 
Various products of plants 

It is usually at this point that man steps in and takes 
for his own use the substances which have been stored for 
the growth of the next generation of plants Se°ds such 
as wheat or maize containing starch and proteids, are used 
for human food while seeds such as linseed which contain 
comparatively small amounts of starch but much oil, are 
made to give up the latter substance In a few cases 
seeds are used not for their store of food but for some 
accessory 

The commonest of these is cotton just as many grass 
seeds have long feathery processes attached to them to 
enable them to be earned about by the wind, so the seed 
of the cotton plant is covered with woolly fibres, and it is 
mainly for the sake of these that the plant is cultivated. 
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The poppy again forms in its seed-capsule a particular hind 
of drag, which 13 extracted as crude opium 

Whatever may he the products for which the plant is 
grown, it is a general fact that the quantity stored depends 
on the health of the plant Wheat grown in land which 
contains insufficient plant food, or on inadequate supply of 
water, will yield’small thin seed and also a small number 
of seeds to each plant The weight of seed obtained from 
an acre will therefore be much less than in the case of a 
properly nounshed crop A starred poppy crop again, will 
give a small yield of opium , a starved linseed crop, a small 
yield of oil , a starved cotton crop, a small yield of fibre 
And not only will the yield be smaller but the quality of 
the yield mil commonly be altered, the composition of the 
gram may vary considerably according to the conditions 
under which it has been grown 

Special types of crops. 

The account which has been given above of the develop- 
ment of -A plant applies in its entirety only to those plants 
which are known as annuals, that is to say, those which 
produce their seed at the end of the first season’s growth 
and thereafter ordinarily wither and die, or at least do not 
produce a second yield of seed This is the case with the 
great majority of farm plants such as wheat, nee, barley, the 
various millets, and the pulses In some cases, however, 
the cultivator does not wait for the ripening stage, hut cuts 
the plants during growth this is done with juar grown 
for fodder, and occasionally with other plants grown for 
the same purpose , with tobacco, which is grown for the 
leaves, and with some green vegetables or salads Farther 
there is a type of plant which only yields its seed m the 
seeond season of growth During the first season these 
plants grow in the ordinary way, hut instead of forming 
seeds they store up the food which they have gathered in a 
form in which it will remain available during the second 
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season the plant then ceases to collect fresh food, and lives 
on what it has stored up until its seed is matured In this 
case the cultivator's obje-t is to facilitate the storage of as 
much food as possible, and then at the end of the first season 
take the store for his own use The store is usually formed 
underground in the roots or the lower part of the stem 
as with radishes and turnips the amount of storage 
depends mainly on the facilities which the plant has for 
collecting food, and consequently the principles of cultiva 
tion are generally similar to those already indicated for 
annual crops 

The case of the sugarcane is somewhat exceptional, as 
the plant can live for several years this plant during the 
season of growth stores up food in the form of sugar, which 
it consumes later on here the food is stored not m the 
roots but in the canes The cultivator prefers to cut it at 
the end of the first season and extract the sugar so stored 

There is further a large class of plants known as 
" perennial, * which yield seed or fruit year by year for 
periods of varying length, the plant continuing to live on 
Trees come under this class and the cultivator is mainly 
concerned with fruit trees such as U e mango, the guava, 
Szc. The special features of the growth of these perennials 
will he dealt with m the chapter on tree planting 
Summary. 

From the account which has now been given of the 
growth of plants it will beseen that the cultivator has many 
points to attend to the principal needs and the methods by 
which they arc attained are summarized in the following 


table — 

Nooda of the plant 

Operations to meet these needs 

1 Good seed 

Cho co end preservation of seed 

2 K suitable seed bed 

1 Tillago occasionally irrigation 
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Needs of the plant. 

Operations to meet these needs 

3 Support for the plant . 

Tillage 

4 Boom for development . . 

(1) Method of sowing (2) weeding 


( Directly —irrigation or drainage. 

fi Supply of water 

) 


(.Indirecly— tillage and maturing 

6 Mineral food 

) (1) T llage, (2) manuring (3) rotation of 

7 Combined nitrogen 


8 Air for the roots 

Tillage and drainage 


It will be seen then that the tillage of the soil may affect 
almost all the conditions ol development this is the moat 
important part ot the cultivator’s work, and will be con 
sidered before the more special operations of sowing, 
weeding, irrigation, manuring and selection of suitable 
crops in rotation But when the cultivator has done nil he 
can, the weather still exercises a controlling influence on the 
success or failure of his efforts we will therefore begin 
our description of the agriculture of the provinces by a 
short statement of the type of weather that may be expect 
ed and of the effect that unseasonable weather may pro- 
duce 

Notts to Chapter I 

(a) The following figures wifi help to give an idea of the exteat 
to which mature plants consist of the different things they have taken 
np but it must be remembered that water is constantly being given 
ofl by the plant, and therefore the amount of water it has used is 
far more than what remains in it at maturity A crop of wheat which 
I saw growing gave about 2,000 lbs. of gram and 3 000 lbs of straw 
(bhusa) to the acre The total weight of the crop removed from the 
iancf was tins sioutf S dW ids CTuC of tins about COS ids was water, 

1 200 lbs woody fibre of little use for food, and over £>0Q lbs nuscel. 
laneons substances (including a little oil) The things really useful 
as food were starch (and substances of the same kind) 2,000 lbs 
albuminoids (> e nitrogenous matter) 800 lbs., and m nerals about 350 
lbs. Two. third* of the starch and albuminoids were m the gram and 
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phosphoric acid will be very much the same as m tie day, and that 
ot nitrogen very little greater, very rarely as much as J lb in all 

It is noticeable that while an ordinary bhnr soil may contain 750 
lbs o£ sand out ot a total weight of 600 lba , even a stiS day contains 
as much as 600 lbs , or three-quarters of its whole weight. It is thu3 
easy to see why the size of the soil particles is of such great importance 
as even the heaviest clay is three-quarters sand 

(6) The reader who desires to study further the subjeot of plant 
growth will Cud a very complete introduction in Agricultural Botany, 
by John Peroival (London Duckworth L Co ) A thorough recent 
treatment cf the subject will be found in Vegetable Physiology by 
Professor Reynolds Green (London J and H Churchill) 


Chapter II — THE WEATHER 

Introductory. 

The ordinary type of weather in the provinces is so well 
known that a brief description will suffice Rain sets in 
about the end of June, and from then till nearly the end of 
September the air is full of moisture, and ram occurs on 
the average about once m three days As a rule, the rain 
comes in bursts there will be heavy ram for two or three 
days together, and then an interval of finer weather The 
actual amount of rain received in this period varies with 
the locality it is largest in the districts lying under the 
Himalayas, and among these it is greater towards the east 
Further south the ram diminishes from east to west and 
also from the north to the line of the Jumna river The 
smallest rainfall is received m a strip of country of varying 
width lying along this river and extending roughly from 
Aligarh and Muttra to the south of the Fatehpur district . 
further south in the Bundelkhand districts the rain is usu 
ally heavier The weather clears towards the end of Sep 
tember, first m the western districts and then gradually east 
wards once the skies have cleared the temperature falls 
rapidly until January Light rain is often, but not always, 
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received between December and February, and after the 
latter month the weather rapidly becomes warmer, and 
no more ram can be expected till June except m the way of 
thunderstorms 

Seasons. 

The year is naturally divided into two seasons the 
khanf and the rabi The former begins in June or July, 
the latter in O tober In the former are grown those crops 
which need a high temperature and a large supply of water, 
m the latter those that require cooler weather and a moder 
ate supply of moisture The khanf season usually opens 
earliest in the east and extends up country as t"he monsoon 
current progresses The harvest matures earliest m the 
west and latest m the east The season for sowing rabi 
begins earliest in the west from which the monsoon cur 
rents first withdraw the rabi harvest on the other hand 
begins earliest m tne east 

Distribution of rainfall 

Perhaps the mistake most commonly made in estimating 
the character of the season 13 to judge by the total amount 
of rainfall without considering its distribution in point of 
time the distribution is usually the more important con 
sidera ion of the two The following may be taken as an 
ideal distribution in those parts of the provinces where rice 
is not largely grown To begin with, there should be some 
rain at the end of May or the beginning of June so that 
ploughing can be started as soon as possible Next, heavier 
ram 13 wanted later in June to get the land thoroughly 
wet fo ’oued by a period of fine weather for tillage and 
sowing Tho rest of July and August should bo marked by 
0 casional heavy falls with bright intervals between but no 
interv 1 should last longer than a week or ten days Simi 
lar weather with rather less ram is wanted in September, 
but towards the end of this month there should be one 
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or two falls of rain to get the land ready for rabi opera 
lions Where late nee is largely grown this distribution 
should be somewhat modified on the whole, more rain 
and less sunshine aTe wanted, there should be at least 
one very heavy fall of rain towards, the end of July, and 
the following month should be wet, wmle a final fall in the 
early part of O tober is most desirable 

So much for the hhanf season For the rabi the first 
requirement, assuming that the September rams have left 
sufficient moisture in the soil, is that the air should cool 
down rapidly so that the soil may fall to the proper tem 
perature for germination- This coolmg occurs moa t rapidly 
when the wind is moving steadily from the west and the 
nights are free from cloud. During November and the 
early part of December the weather should remain clear 
and get steadily colder but soon after the middle of 
December a light fall of rain is beneficial A se-ond fall 
is desirable m the first half of January after which the 
eastern half of the provinces will want no more rain, while 
a further light fall m February will benefit the western 
districts It 13 of the utmost importance that the cold 
weather ram should not extend over a long period, but 
that the showers should be followed promptly by clear 
weather a continuance of damp cloudy weather in Janu- 
ary and February is almost sure to have a disastrous effect 
by promoting the spread of various plant diseases The 
rest of the season should be dry, and (especially) free from 
hailstorms the west wind must he expected to blow 
strongly during March, but it is an additional advantage 
if its strength is moderate As soon as the rabi crop3 are 
f&nedred and stared 1 , rsm erri? do great gvrod 1 , ieuedtrug the 
young sugarcane and other standing crop3 and enabling 
the cultivator to start his ploughing for the next year 
A year of the type sketched above will enable the culti 
vator to till his soil to the beat advantage and to obtain on 
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the whole good crops : the reasons why certain kinds of 
weather are important at particular times will appear in 
later chapters , for the present the statements which have 
been made must be accepted as based on experience It 
must he remembered too that there is usually some conflict 
of interest between different crops and also between indivi- 
dual cultivators Thus, late rice may be enormously bene 
fited after a dry season by a fall of ram late in October, 
which may at the same time have disastrous effects on the 
rabi whether such a fall is a benefit or the reverse in aDy » 
locality depends on the relative importance of late rice, and 
relative importance may in ordinary cases be measured 
roughly by the area under the crop. Or again, when ram 
falls m the middle of December it will be of great benefit 
to crops which have not been irrigated, but may even do 
harm in fields which have been irrigated a few days before. 
Thus, whatever may happen, you will always find indivi 
dual cultivators ready to grumble and usually with good 
grounds what benefits the locality as a whole may cause 
loss to individuals, while, on the other hand, individuals 
may derive benefit from the calamities of their neighbours 
Such considerations are often of great importance m connec- 
tion with the realisation of rent and revenue 
Effect of abnormal weather. 

An endeavour should be made to foresee the probable 
effects of abnormal weather the remarks which follow 
summarize the experience that has been gained on this 
subject Dealing first with the khanf season, there 13 the 
case when no rain falls between June and September This 
actually occurred in 1877 over some parts of the pro 
vinces In this case it may be possible to bring a few 
fields to maturity by the aid of irrigation, hut the heat 
is likely to be so great that the ground will dry very 
quickly a field will need three or four times the amount 
of water that would bo required in the cold weather, 



and it will hive fo be irngnted very much oftener so 
that as a fact the balk of the khnnf will not be ^own at 
all or, if showers at the beginning of the season have led 
the cultivators to «ow, the crops vail be lost In this ea*e 
there will be a faunae* unless the people have adequate 
resources in reserve and in in} case there will he a 
fodder famine 

Xext there is the case where the rains begin late, but 
once started are fairly copious It is not possible to state 
from experience the latest date of rain beginning which is 
consistent with a moderately good hhanf crop, but we 
know that if the rains have started by the middle of 
August and are fairly copious thereafter, enough food and 
fodder can be grown to keep the people and cattle going 
until the rabi is harvested. The area sown, especially of 
the earliest crops, will probably fall short and the outturn 
generally will not be up to the standard , individual cnlh 
vators will be found who have got practically nothing, and 
■some localities may suffer much more than other* 

In ext there is the cast, where tho rains cea.e prerna 
turely The season of 1896 is a good example of tills up 
to the third week of August in that j t ir the rams were 
normal, but from date the} ceased altogether The earlier 
crops (maize for instance) npened well enough in mo«t 
places, but the later crops were generally failures. They 
were, however, available for fodder, and there was no 
fodder famine in this reason though there was acute un 
employment over a large part of the provinces It must, 

* The Una ‘ lamina ■ has acquired a new me an i n g in the last half 
centnry Strictly speaking it indicates a condition where the food 
•nppiy is lnswfTcieatf to xeetf tde peopib and" vdis condition was 
formerly common Xfce development of the railways and of trade hat 
made an actual want of food a most improbable contingency and 
the condition which is cfSc ally described as famine is primarily one 
of acute unemployment among labourers owing to the cessation of 
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however, always be borne in mind that the drought of 1896 
was the climax of a succession of misfortunes, and that its 
effects would in all probability have been much less serious 
if the previous seasons had been fairly prosperous The 
experience of this season then shows that good rains up to 
August will not secure the khanf , experience also shows 
that one heavy fal! of rain in September will save the 
crops in such seasons, though the outturn will be reduced, 
and there is likely to be a serious loss of the rice crop 

Next we may take the case of prolonged intervals of 
fine weather An interval of ten days without appreciable 
ram need hardly ever cause anxiety, and ordinarily the 
crops can stand a break of three weeks without serious 
injury anything over this period is likely to cause loss 
The facts of a break, however, depend largely on two 
circumstances first on the amount of moisture in the soil, 
and secondly on the character of the wind If the soil is 
at the outset very wet after a spell of heavy ram, a long 
break will do much les3 damage than if the soil were dry 
while a dry wind (usually westerly) will deprive the soil 
of its moisture far more quickly than when there is a 
damp east wind or a calm Sunshine again dries the soil 
more quickly than cloudy weather Tnese considerations 
make it impossible to lay down hard anl fast standards of 
the variations in weather that are sufficient to cause 
injury in addition it must be remembered that some 
crops suffer from drought much more than others It will 
never therefore be safe to assume that no damage has 
resulted from a break lasting only a fortnight, nor, on the 
other hand, can it be assumed that serious damage has 
been caused by a break lasting for three weeks , the whole 
character of the season, and the nature of the crops, must 
be taken into account 

So far then wc hue considered abnormalities due to 
deficient rain Earn may be in considerable excels without 
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causing serious or general injury especially in the middle 
of the season Excess is most injurious when occurring 
(1) just after sowing, (2) when the crops are flowering 
In the first case the excessive moisture may cause the 
seed to rot or to develop weakly, and it may be necessary 
to resow the land in the second case the proper formation 
of the seed may be prevented and the outturn consequently 
reduced. In addition low lying land from which the water 
cannot escape will suffer from exces3 of rain, as the soil 
becomes waterlogged and the access of air to the roots is 
for the time being cut off Particular crop 3 too are liable 
to injury from excessive rainfall at critical periods of 
growth', cotton for example suffers severely from heavy 
rain in September or October 

The most senous danger to the rahi crops is that the 
soil may be too dry for sowing, as the result of a dry and 
hot September In this case only those fields can be sown 
which can be irrigated , and though the cultivators will 
make every effort to get as large an area sown as possible, 
there will be a senous shortage which cannot be~made up 
by subsequent favourable weather Further some of the 
fields sown will get a bid start and sowing will be delayed 
by the need for irrigation before ploughing If in such a 
season no ram falls these late sown crops will suffer, while 
the supply of labour and of water may be insufficient to 
keep all the crops alive 

If the ground has been sufficiently moist at seed tune, 
and no ram falls during the cold weather, there need be no 
anxiety for the harvest as a whole, since the area command 
ed by irrigation is reasonably safe The dry crops must m 
this case suffer and may even be an entire loss m the drier 
soils, hence upland sandy villages and the umrngated 
tracts of light soil south of the Jumna will be the- greatest 
sufferers 

The nsh from excessive run is much greater than is 
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if it occurs when the cereals arc flowering, that ia about 
the end of January in the centre of the provinces and 
somewhat later in the north and west. Such a frost may 
also damage the sugarcane reserved for planting, and thus 
reduce the cane area to be harvested in the following 
year. 

Hail may occur at any time from December to April : 
it does as a rule little damage early in the season but 
when the plants have flowered and are forming seed, great 
injury can be caused by the flowers and immature grains 
being bruised and destroyed, and by the ears being severed 
from the plants. Fortunately, the area affected by a 
hailstorm is. almost always small, and within this area its 
effect varies enormously* one field may be seriously 
injured while others a few yards away may escape almost 
untouched. 

It will he noticed that the causes of injury which we 
have discussed in this chapter are beyond the control of 
man • no method is known of regulating the rainfall or 
controlling the occurrence of frost or hail.* Consequently 
the system of agriculture has been so developed as, where 
possible, to minimise the inevitable risks : and where this 
is not possible, as in the case of hail, the risks must be 
accepted as part of the cultivator’s business. 

I fate to Chapter IT. 

The beat description of the weather is to be found in The Climate* 
and Weather of India, Ceylon and Burma, by H. F. Blandford 
(Loudon Macmillan). For detailed accounts of the effect of abnor- 
mal weather on agriculture, it is necessary to consult the reports of 
the various Famine Commissions. 

* k system intended to prevent hailstorms is carried out in parts 
of Europe, the means adopted being to Ere charges of explosives, which 
are behaved to produce sufficient disturbance in the air to prevent the 
formation of hail The success of this system has been denied by the 
experts who investigated it . in ary case there is more chance of it 
•ucoeeding among the narrow valleys where it originated than on open 
plants. 
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Chapteb hi— the soils of the 

PROVINCES 

Introductory 

The soils of the provinces fall into two main classes 
depending on their origin On the south of the Jumna 
most of the soils have been formed from fragments of rock 
brought down from the hills of Central India and they 
are very different from those of the rest of the provinces 
which are derived from the Himalayas We shall consider 
here the latter class under the name of duab soils the 
Bundelkhand soils will be dealt with in a separate chapter 
Obvious differences in soils 
No one can fail to notice the superficial differences in 
the duab soils In some places may be seen an uneven 
surface of loose sand which shifts under the influence of 
a strong wind in others the land is a hard, bare plain of 
closely packed grey or brown earth These two types are 
extremes and neither is culturable at a profit under ordi 
nary circumstances the first is usually known as bhur 
with the addition of some uncomplimentary epithet (eg 
uran yi a word which indicates that the soil can be blown 
away by the wind) the second is most commonly termed 
usar The ordinary cultivated soils lie between these 
extremes Closely allied to the bhur is the sandy cultivated 
land which usually bears the same name closely allied to 
the usar is the inferior clay which grows only rice and is 
known variously as jhabar dhankar or matiyar and inter 
med ate between these lies the great bulk of the cultivated 
land the loam known as dumat or doars 

Thi3 classification of soils which is recognised by the 
cultivator in most if not all of the duab is based on real 
differences m nature and is therefore properly described 
as a natural class ficatioa of soils Farther on we shall 
have to notice another system of classification which places 
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the fields according to their position with regard to the 
village site 

Formation of soils. 

The natural classification depends on the average size of 
the soil particles, a subject which we must consider at some 
little length If we look at one of the hill streams shortly 
after heavy rain, we can see that the water contains a good 
many fragments of rock which it is gradually carrying 
downwards. The largest of these fragments may be stones 
of considerable size, while the smallest will be mere dust 
which can be seen only by the cloudiness it produces in the 
water between these two limits fragments of all sizes will 
be found 

If we follow the stream to a point where its speed is 
checked, probably at a pool, we find further that much of 
the solid matter is deposited at the bottom of the pool, and 
that it is deposited in order of size, the largest stones at 
the point where the speed is first checked, the gravel a 
little further on, then the coarse sand whether the finer 
«and and the dust are deposited depends on whether the 
tlow of water is absolutely stopped or whether it continues 
at a reduced speed We thus see that the size of the par- 
ticle?. which can be earned by water depends on the speed 
the greater the speed the larger the particles Thus, if we 
charge a stream of water with fragments of various sizes 
and then check the speed the water will sort out the frag 
menta and deposit them roughly in order of size It is 
this sorting action of running water which 13 mainly 
accountable for the differences in the duab soils 

Let us now turn from the hill stream to the Ganges 
khadir somewhere in the centre of the provinces and see 
what happens there “We will find no stones or gravel, as 
the speed of the river is not great enough to carry these 
materials and they have all been dropped soon after the 
river has left the hills But we see that the water is mud 
dy, that is, it is still carrying solid matter, and if we put 
some of the water in a bottle, this solid matter will sink to 
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the bottom Again we find tint the met when in flood 
has been depositing solid matter in different places m one 
place it has covered good fields with some inches depth of 
coarse sand in another it has left a layer of fine mild on 
top of sand deposited in previous years Again, if we look 
at a place where the shrub known as jhau has sprung up 
in the sand we can see that fine mud has been dropped on 
the up-stream side of many of the plants, while there is 
much less or none at all on the down-stream side All 
these phenomena are illustrations of the sorting action of 
the water The river when in flood has carried large 
quantities of maten Us of all sizes from coarse sand to fine 
dust where the flood water has spread out over a wide 
stretch of land its speed has decreased and the coarser 
sand has been dropped (thus perhaps ruining what was 
fertile soil) further on where the speed has decreased 
further, the finer mud has been deposited So when water 
is flowing round the stems of the jhau its speed is checked 
at each plant and a little of the finer mud dropped thero 
Isow, there are strong leasons to believe that what we 
see going on in the khadir on a comparvtively small scale 
went on iormerly over the whole of the duab, and that 
in fact the 1 ind of the du vb 1 as been built up by this 
means, in other words, the duab was once all khadir with 
the rivers flowing over it in undefined and shifting chan 
nels Where the flow of the water was only slightly 
checked, we have the bhur * where thero were back waters 

* The continuous stretches of sand along both banks of the valleys 
of the larger rivers form a striking feature of the physiography of the 
provinces In some of the older bettlement 1 to porta their formation 
is ascribed to the gradual washing out of the finer particles of soil by 
•roiion and drainage and the p ling up of the gJtid by the action of 
the prevailing windi Thia theory appears to be inadequate , and it is 
more probable ihai when geological changes caused the river* to beg u 
to curve out ihe wide valleys which we knew as khadir, they gradually 
settled in the iiictcLck ol sand white channel* could bo easily cat, 
and alandoLcd the clay Ui-clB where the lurlaco is much mo e rcsis 
Unt The abandoned channels in the clay l acts ire now represented 
by the chains cl jhila io otten Itund patallel with the existing merf, 
hut outside then valleys 
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Spools we have the mar, and elsewhere we hare the 
IS sods made up of part, dee of >-«-*-» — 

An.l just as we now see sand deposed on loam * 
on -and -o in times past changes in the dire tionand 
speed of the Cow hare resulted in layers of sand above 

day and clay above sand such a, we find whenever we 

look at an escavation in the ground. W e can also nn 

stand why on the whole the soil is more sandy near he 
Z and more claje, further off Of course there m day 
in the Meerut division and therein «and in Benares but, 
on the whole the southeastern sods are heavier than the 
north western, since m at of the larger pan, lee tend to 
deposited a* the p'mea where the speed is first checked 
Materials of the soil 

Ihe coarsest parades depot, ed by water m the plains 
are n.amly composed of the snbs ance named "ill a, and 
* nnrilv soo 1 en of as sand Toe smaller panides 
°hare described a, silt or clay con am compounds of 
^ a h aCoairon po ash soda and other subs an- 
ceiTthese compounds being named -ilita es Of the»e the 
2 ate! of alula predominate and they form the pnn 
cipal cons ltuen s of clay 

Lime is ano her substan e which is found m almost all 
sl it is of gnat impor an e ,n cul .ration as its pre-_ 
seme is apparently necessary for tl e health of the nitrate- 
inn baceria, while it mfinences the aggreg. ion of the 
ma , ® le , . and thus affe ts the wa er supply But the 
Ibid., so’ far as is known everywnere contam adequate 

supplies of this substan e 

Sdica alumina, and lime together ma' e up practically 
the wnole bulk of the soil Tne other mmera' sum.ances 
whl sre essential for ptsnt Wears present in such small 
quantities that the, do n ot affect the appearanc eofthe^ 
— “ “ ,h ‘ ! 



( 34 ) 

land and can be detected only by special chemical methods, 
but they are essential all the same we have already 
enumerated them, potash, phosphoric acid, compound of 
iron, sulphur, and some substances which are not so well 
known The only other mineral which requires to be 
mentioned is soda, a substance which we know in ordinary 
life m such forms as common salt and washing soda In 
small quantities this substance is harmless or beneficial, 
but when there is anything over one part per thousand 
of it to the total weight of soil it is most injurious or fatal 
to all plant life as we see in the reh plains — reh consisting 
essentially of soda 

To complete our account of the composition of the soil 
wo must again mention (l) tho decaying vegetable matter, 
(2) the bacteria of innumerable species, and (3) the water 
and air which it contains 

Classification by materials. 

Tho natural classification of the duab soils does not 
depend to any great extent on the materials of which they 
are composed Great differences in the amount of lime 
would, it is true make a marked distinction, but they do 
not apparently occur with any degree of frequency, except 
in the extreme north east of the provinces, where a soil 
remarkably rich in this substance is distinguished by the 
people under the name of bhat The quantity of soda 
when great indicates a distinction between plain usar and 
reh usar, but in tho present state of our knowledge this 
distinction is of little practical importance, as both classes 
aro unfit for cultivation When the silicates of alumina are 
present in quantity tho soil is sticky when wet and apt to 
crack when dry, as we see in the nee land i, but these 
peculiarities are due not so much to the nature of the 
material as to the smallness of the particles Vegetable 
matter is important in classifying soils by position, hut 
not in tho natural classification. 
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Recognition of different soils. 

The difference between the three main classes, sand, 
clay, and loam can usually be recognised by the eye A 
further simple test is to moiaten a purth of c oil and rub it 
between the finger and thumb Where the particles are 
very fine (that is, where the ^oil is clay) a slimy mud is 
produced with little or no gnt where the «oil is sand, 
there is no slimy feeling but the gnt can be distinguished 
at once 

Water contained in the soil 

The reason why the average size of the particles makes 
such a difference that the people have taken it as the basis 
of their classification is to be found in the behaviour of 
water in the soil We have seen that the particles of soil 
are usually surrounded by a tbm film of water from which 
plants derive both their moisture and their stock oi plant 
food. Now, the amount of water held as a film will dep 
end on the surface-area of the particle , and the smaller 
the particles the greater the surface area in a given quan 
tity of soil For instance a cube of six inches has six 
faces, ea^h of 36 square inches its total surface of area is 
therefore 216 square inches If the cube is cut into two 
equal halves the surface of each half is 144 square inches, 
so that the total surface in the space occupied becomes 288 
square inches , and the more the cube is subdivided the 
greater becomes the total surface area , that is, the smaller 
the particles the greater the surface area, or the smaller 
the particles the greater the amount of water which will be 
held by a given quantity of soil 

jxsi. ?r. 

Secondly, the smaller particles will pack more closely 
together than the larger, that is, the air spaces between 
them though more numerous will be individually smaller 
Now, the movement of water in the soil, both upward and 
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downward, is controlled by the size of these spaces Con 
aider first the downward movement (that is, drainage) If 
water is poured on a laj er of coarse sand, most of it passes 
at once through the spa e3 between tne particles and runs 
away downwards if the ®and is replaced by fine clay, very 
h tie water parses through, but mo3t lemainion the surface 
With loam some oi tue water will gradually drain away, 
bat it will not run straight through as in the case of sand 
Tins then is one pra tical distinction speaking roughly, 
water passes freely through sand but not through clay 
Capillary movement of water 
But the downward course of water, though the most 
obvious, is not the only direction in which it moves If 
you wet the bottom of a lump of sugar, the whole lump 
gradua lybe-ome.»mout,tiatn> to say thewa erha3travelled 
upwards through the lump Jvow it ha3 been ascertained 
by expenu ent that thn form of motion (which you will 
read of under the name of capillary movement) depends 
on the narrowne s of the spa°e oeparaan., the particles in 
the lump of sugar or o her su jstance under consideration 
tne narrower the space 1 *, the quicker is the rate of flow, at 
least so long as the spaces are wide enough to allow of an} 
movement This capillary movement may go on in any 
direction and it takes place in such a way that the distnbu 
lion of tl e water in the lump tends to equality If then 
we have the surface soil dry and the sub soil wet, water will 
constantly pass upwards from the web layer to the dry until 
the amount of water in the two layers is more or less equal 
But the speed at which the water travels depends on the 
average size of the particle! In coarse sand the pace will 
be slow, so slow indeed that when the wet layers lie a long 
distance below the surface the movement of water will 
practically cease In the finest clays too the movement 
will bo comparatively slow, as the spaces are so narrow that 
obstruction results In the loams the movement will be 
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quicker, and among them the speed will be greatest where 
the particles are finest. 

Loss of water from the surface 
The practical importance of this upward movement of t 
water 13 very grea f In ordmarj soils the surface is drier 
than the subsoil throughout practically the whole cold 
weather and also through a part of the rain} season any 
one can satisfy himself of this fa"t by digging holes m cult: 
vated l*md. The reason wh} the surface is drier is that 
the witer on the surface particles tends to pass away into the 
air atany time when rum is notactually falling The rate a 
which this process (known as evaporation) goes on depends 
partly on the temperature and partly on the amount of water 
already contained in the air so that other things being 
equal the hotter and drier the air the more quickly does 
the surface soil lo^e its water If then the surface soil 
could not obtain water from below it would soon become 
so dry that p ants could no* obtain water from it, and the 
growth of crops would be impossible As a matter of fact 
we see that m a drought it is the crop* on coarse sand which 
wither first, and those on fine loam which last longest 
the former get little or no wa f er from the deeper soil 
levels, while the latter have a steady and fairly rapid 
supply 

Again water leaves the soil not only from the surface but, 
as we have already seen through the plants growing on it, 
a heavy crop will extract from the soil an eaarmous weight 
of water, nearly all of which passes into the air This water 
13 drawn from the soil immediately surrounding the roots, 
which are usually near the surface , and if there were no 
upward movement of water the soil in contact with the 
roots could not provide enough wa er for the needs of the 
crop. As a matter of fa^fc the water drawn up by the roots 
i, replaced by water from above if the surface is wet, and 
from below if the surface is dry 
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Regulation of the movements of water so as 
to benefit plants. 

Thus in the ordinary condition of the soil water is travel 
ling upwards and escaping either at the surface or through 
the plants and except where water is in excess the culti 
vator obviously wants as little as possible to leave the 
surface which does him no good, and as much as possible 
to pass through the plants, which it helps to nourish on its 
way Now the process of evaporation is not beyond the 
control of the cultivator , indeed it is just in this matter 
that the skill of our best cultivators is most marked. He 
cannot of course control the amount of water in the air , 
he can however, to some extent, control the temperature of 
the surface soil The soil derives its heat from the sun 
and if some of that heat is kept off the soil will be kept 
comparatively cool and will lose less water than would 
otherwise bo the case This shading of the soil is done by 
keeping it covered with crops the commonest device is 
the growth of low spreading crops in between high crops 
where the plants are wide apart, thus gourds are grown in 
maize fields, and urd and other pulses m juar fields, and 
so on This practice probably docs not reduce the total 
amount of water withdrawn as the shade plants themselves 
have large requirements but it does reduce the amount 
withdrawn unproductively Further, the amount of water 
lost from the surface of a field depends on the state of the 
surface when the land 13 beaten down into a crust water 
escapes very quickly, while the escape is much slower when 
there 13 a layer of loose 601I on top The reason for this 
difference is to be found in the law 3 which have been dis 
covered regarding capillary movement, laws which we can 
not discuss in this book. In practice the rate of evaporation 
can be reduced by loosening the surface with a plough or 
hoe , it can be increased by rolling the surface or flattening 
it by drawing any heavy object over it In the chapter on 
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tillage we shall see some of the ways m which the cultivator 
takes advantage of this principle 
Behaviour of different soils with respect to water 
We have now seen the fundamental distinction between 
the different soils clays hinder the downward passage of 
water and to some extent retard its upward movement 
they will sometimes be too wet and sometimes too dry 
sand lets water escape downwards too easily and does not 
let it come up at sufficient speed it will often be too dry 
rarely too wet (unless the escape of water is prevented 
an important exception which we will notice m detail in the 
chapter on drainage) Finally in loam the movement of 
water both upward and downward is regulated to the best 
advantage 

Formation of reh 

As we have just been considering the question of evapor 
ation it will be conven ent here to notice the fate of the 
soda which as we have seen exists in the duab soils and 
which in quantity is fatal to all cultivation Soda behaves 
in the soil like potash (varfs Chapter I) Bfostof it is in the 
form of insoluble compounb which gradually wither and 
give up the soda in a simp'er state Where there is a 
downward movement of water that is durmg and after ram 
in «and and loam the soluble soda is washed out of the 
soil and escapes into the drainage water ultimately reach 
mg the sea where roost of it is found in the form of salt 
Hence m properly drained soils the free soda is not accumu 
lated to a dangerous extent In the clays however the 
soda has a peculiar effect on the clay particles which is 
termed deflocculation it breaks up any aggregates of these 
particles such as are ordinarily formed and the oil becomes 
a mass of the finest particles only and these so closely 
packed together that there is practically no downward 
movement of water The soda then cannot be washed out 
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of the soil by this means and consequently in the dry season 
the accumulation tends to move upwards with tho water in 
which it is dissolved Soda cannot, however, like water, 
pass away into the air so that, when evaporation takes 
place it remains at the surface and appears as a white crust 
or dust on the soil This crust is dissolved again as soon 
as the surface is uet and is carried down into tho soil bo 
far as the witer penetrates but l? nou washed out, and is 
ready to rise again as soon as tho surface dries The problem 
of utilising land of this sort is too complex to be discussed 
here * 

Loss of plant food by drainage. 

The question will naturally be raised why loam and sand, 
which readily lose their soda by drainage, do not also lose 
the potash and phosphoric acid which arc also soluble m 
water As a matter of fact such I033 does not occur to a 
material extent because tho substances lend to becomo 
insoluble m the conditions which then prevail, but the 
processes which take place cannot be explained here Tre 
fact remains that while the injurious &oda is rapidly lost, 
potash and phosphoric acid remain in tho soil nitra es on 
the other hand are lost almost as readily as soda, but it 
will be remembered that they arc produced by bacteria and 
used up almost is rapidly as they arc formed probablj 
therefore they do not lie in tho soil long enough to be lost 
in great quantities, but the extent of the loss has not yet 
been ascertained in theso provinces 

Summary of the effects of water in soils. 

It will perhaps be well if we recall at this point thoprin 
cipal ways in which the soil water is important to the crops 
An adequate supply h needed bj tho plant for its growth 

• It 11 often urgod that the mo hods which have been successfnl m 
washing sail out of the soil in other countr es would be equally success 
ful with soda hero but this suggestion overlooks tho fact that * alt does 
pot break up the aggregates of particles as the soda of cur soils does 
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and also to carry the nitrates and the mineral plant food 
while a certain degree of moisture is essential for the efS 
cient work of the soil bacteria Too much water, however, 
reduces or suspends the activity of the bactena and at the 
same time cuts off the air supply from the roots Thus, on 
the whole the regulation of the supply of" soil water is the 
greatest necessity of all , once the plants have started to grow, 
and consequently there is every reason to base the classifies 
tion of soils on their behaviour in this respect At germina 
tion, however, water fulfils yet another function. We have 
seen that successful germination depends on the moisture 
and the temperature of the soil but the temperature itself 
depends to some extent on the moisture since the process 
of evaporation reduces the temperature We make use of 
this principle when we cool our houses by a thermantidote 
wo force the air to take up moisture knowing that it will be 
coolest in doing so In the same way if a field is too hot 
for sowing (as is often the case in October) it can be 
cooled by.hastenmg evaporation which as we have seen, 
can be effected by rolling the land It is not, on the other 
hand, practicable artificially to warm land which is too cold 
for sowing, but the question seldom or never arises m the 
duab, as the sun can usually be trusted to bring the sod to 
a sufficient temperature 

Improvement of soils in respect to water. 

Now, seeing the extent to which the value of land depends 
on the average size of the particles we may consider what 
can be done to improve land which is defective in this 
respect The first obvious suggestion is to mis soils to put 
clay on the bhur and sand on the usar Unfortunately this 
process is usually so expensive that it cannot be carried out 
profitably For instance to put a layer of sand one inch 
deep on usar will require over 120 cart loads of sand to the 
ade, and sand is usually not to be had close to the usar, so 
that the expense of sanding becomes very heavy, while we 
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know by experience that a dressing of so little as ono inch 
of sand makes very little difference Apparently claying 
sand is more likely to bo profitable, as a littlo flay has 
more effect on sand than a little sand on clay, the process 
has in the past been extensively carried out in England 
and I have heard of a few persons in Oudh who have tried 
it on a small scale hut it is not in general use The Oudh 
practice of scattering clods dug from tanks on the fields 
has somo effect in this way, though its principal benefit 
appears to bo in tho fact that theso clods contain a certain 
amount of organic matter derived from tho water of the 
tank However broadly speaking, we may say that the 
process of mixing soils is not carried on in these provinces 
and that its cost will probably continue to stand in tho 
way of its adoption m most cases Another possiblo course 
is to alter tho si zo of tho particles already present wo can 
not in practico break up those which are too largp, but 
there is a means of making small particles adhere together 
and form larger complex particles thus opening tho texture 
of a clay This is done by means of chalk or, better, quick 
lime if you shake up a littlo heavy clay in a glass with 
water you will get a turbid brown liquid which does not clear 
rapidly on being allowed to stand , if to this you add a 
little limo tho liquid clears almost at once and tho solid 
matter settles in the glass, not m a slimo but in small lumps 
Clays are regularly limed m England and other countries in 
order to open them up m this way by forming larger par 
tides, and tho same treatment is apparently effcctivo on 
somo of the 1 cavicr clajs in theso provinces , but hero again 
tho question of cost is Hcnous we need perhaps ten tons of 
limo to tl o acre and tho cost of this may approach, if it 
does not exceed tho pneo tl at the land would bo worth 
if entirely reclaimed 

Another method of improving defective texture is to add 
organic matter to tho soil , but it will bo more convenient to 
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postpone this subject till we have considered the alterna 
tive system of soil classification, which depends on the 
amount of organic matter 

Natural classification of soils. 

We may now sum up the characters of the natural soils 
as follows «— 

Clay —Most of the particles are very fine and readily 
cohere The soil forms compact masses it mil absorb a 
large quantity of water, but will not allow any great quan 
tity to pass through. When wet it forms a slimy mud 
When dried its surface 13 cut by cracks, owing to its bulk 
shrinking in consequence of the loss of water When the 
soil contains considerable quantities of soda, the surface 
will in dry weather be covered mth a white crust 

Sand — The particles are large and do not adhere to- 
gether, so that the soil is loose It will absorb less water 
than the same bulk of clay, but will allow water to pass 
freely through it, and will diy very rapidly It will not 
form mud when wet or crack when dried, nor will it have 
a crust of reh. 

Loam — All soils intermediate between clay and sand 
are called loams 

It is obvious that these classes are not entirely distinct : 
it is impossible to lay down a definite distinction between 
the lighter clays and the heavier loams, or between the 
lighter loams and the firmer sands, so that questions regard 
mg the class of particular fields will often cause difficulties 
Classification is therefore a matter requiring judgement, and 
differences of opinion must be expected. For practical 
purposes the important point is that the classification should 
be as uniform as possible over the area under consideration : 
thus a settlement officer working in a defined area is con 
cerned to see that what is classed as loam in one village is 
not classed as sand in another but it does not much 
matter if the line between loam and sand or between loam 
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and clay is drawn differently in different districts What is 
important is to remember that the classification may and 
does vary in detail from district to district, though its 
general scheme may be uniform Again we often meet 
with sub divisions of these mam classes, first and second 
class clay for instance these sub-divisions are made with 
the object of facilitating a settlement officer’s work, and the 
line dividing them is almost always a matter of 
convenience 

When therefore an officer comes to revenue work in a 
new district his first business is not to apply some scheme 
of soil classification winch he has learnt elsewhere but to 
understand the scheme actually recognised in his district 
He will find the outlines similar, bat the distinctions drawn 
at different points , in particular he will probably find that 
the general character of the locality has influenced the 
point of division , thus soil will be classed as loam in a 
sandy district which would be called sand where clay was 
predominant 

Another point of somo practical importance in classify- 
ing the natural sods is to distinguish culturable land from 
arren The question arises at both ends of the scale. 
There is no doubt that clays containing much soda are not 
cu turable by the means at the cultivator’s disposal, while 
t 0 very stiff clays though not contaminated by soda 
cannot be tilled effectively On tho other hand, the lighter 

clays are perhaps the most fertile soils of all Where to 

rate the line between these extremes is a question that can 
be decided only by practical experience Much depends on 
-n,ity of theagnculturalpopulation, where thedensity 
■» great and there is not enough good land for all, tho 
inferior soils will necessarily come under cultivation Tho 
resource, of the cultivators are also factors to be cons, 
dered, strong cattle can txll land which would be worth 
wit weaker animals The prevailing prices of produce 
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are also important Similarly with sandy land, the density 
of population and the value of piodnce contribute largely 
to determine the point up to which sand will be cultivated, 
but m both cases the facts of any locality cod be ascer 
tamed only by study on the spot 

Classification of soils by position, 1 e by amount 
of organic matter 

We must now turn to the alternative system of classify 
lug cultivated land accordmg to its position with regard 
to the village site the artificial classification of sods 
The basis of this classification is the amount of organic 
matter present m or supplied to the sods It is obvious 
that under existing social conditions the fields immediately 
adjoining a group of houses will re eive most of the refuse 
that is thrown away by the inhabitants and most of their 
excrement These supplies of organic matter are on un 
port ant feature m all cases in addition the practice over 
the greater part of the provinces is to apply the available 
manure to the fields nearest the site thus avoiding the 
expense of carrying it to the outlying land Thus the fields 
nearest the site are most ofteu manured fields lying a 
little further off are manured occasionally, and those at the 
greatest distance get no manure at all The result is 
obvious to the eye when the crops are on the ground each 
group of houses is a centre from which the fertility gradu 
ally decreases to the outskirts of the land depending on the 
village or hamlet The most remunerative crops are found 
near the houses and the inferior crops further off 

The highly manured land round the houses is known 
variously as gomd gauhan or bara the outlying un 
manured land as palo, uparhar or by other names the 
intermediate zone usually as manjhar Obviously the 
point at which one class passe^ into another will in this 
case also be a matter of opinion, and the remarks made 
above as to the natural classification will apply with at 
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least equal force In some cases the classification has been 
simplified by the omission of the middle zone, so that only 
two classes are kept, the homeland and the outlying land 
The character of the gauhan or homeland will depend 
first on its natural features, thaj is, on the nature and size 
of the mineral particles, the greater quantity of organic 
matter will however enable it to hold more water than it 
otherwise would, since organic matter can absorb large 
quantities of water Secondly, the large supply of organic 
matter will support increased numbers of the small living 
bemgs which form nitrates, and the supply of nitrates will be 
more rapidly increased Thirdly, the manures applied will 
incidentally return to the soil in an available form some of 
the mineral plant food which has been removed from it by 
previous crops The distinguishing feature! of the home 
land is however its wealth in nitrates, and, on the other 
hand, the outlying land is usually marked by its poverty in 
this form of plant food In practical revenue work it is 
however most important to remember that the fertility of 
the homeland is largely controlled by its original character 
Where a group of houses has been built on heavy clay the 
fields round them will never be so good as if the land had 
beeu loam , the defect of the clay (obstructed drainage) 
remains almost untouched Sandy land, on the other hand, 
benefits enormously by proximity to houses since the addi 
tion of organic matter tends to remedy the rapid loss of 
water which is its most obvious defect In some districts 
where the classification of soils is very detailed account is 
taken of these facts, and the gauhan is divided into gauhan 
dumat, gauhan bhur, &.c , elsewhere the same facts are 
recognised by dividing the gauhan into two classes, superior 
and inferior 

It is interesting to notice that the distinction between 
homeland and outlying land decreases in the provinces from 
East to West No one could fail to notice it m (say) 
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Jaunpur or Partabgarh, white the crops are on the ground, 
•whale in Bulandshnhr or Meerut the di-tmction is often 
imperceptible. The rea«mn of this is that the prac- 
tice of cultivators differs ♦ the western cultivator-., 
especially the Jit*., are accustomed to manure all 
their land, home and outlying in turn c o that no portion 
is specially favoured , the homelands may not give so good 
a yield as further East, bnt that of the outlying lands 13 
ranch superior Probably on the whole the western system 
gives a greater yield of produce from a given area but at 
does not follow that it woold be more economical for the 
eastern cultivator to adopt it The Jat cultivator usually 
has a cart, and can spare cattle to can the manure to a 
distance • the eastern cultivator canno f do «o, and the cost 
of carrying 16 in bead loads may be prohibitive. This 
point, the economy of the labour available, will need our 
attention further on it is mentioned here merely as fur 
Dishing a partial explanation why the «oil classification in 
the West must frequently proceed on different lines from 
those found mo«t suitable in the East. 

For the sake of simplicity we have spoken of the system 
of manuring as altering from East to West, bnt the same 
change is noticeable to some extent as one goes from Sonth 
to North (Bundelkhand being of course left ont of account). 
In this case too the change is probably due in part to the 
larger stock of cattle which can be maintained in the more 
northerly and damper districts 

Another difference between East and West is the posi 
tion of the cultivator’s house In the west the houses are 
usually aggregated in large villages, and the outlying fields 
are far distant, while in the Ea^t single houses and small 
hamlets are much more commonly found. The result is 
that the manure-supply is more widely distributed in the 
East than would he possible if the western system oflarge 
Tillages prevailed. 
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I ncreasmg the organic matter of soils 
Obviously the amount of organic matter present m the 
soil — being the result of man s efforts— can be altered by 
man that is to say, if you treat outlying land with heavy 
dressings of manure such as are given to the homelands, it 
will gradually approach the homelands in fertility And 
indeed this process can be seen at work m places where the 
refuse of a large community is trenched in the soil far away 
from houses , the resulting soil is of the highest fertility 
But in the country the amount of organic refuse is not so 
large as to render this course practicable, and if it is 
desired to improve land m this way the organic matter must 
be prepared specially The usual course in other countries 
is to grow some cheap crop on the land to be improved and 
leave the whole crop on the land ploughing it in, so as to 
bury it m the soil If a leguminous crop is used, the soil 
will in this way receive all the combined nitrogen which the 
crop has obtained from the air, as well as all the matter 
manufactured by the plant from water and carbonic acid , 
and in any case the latter products will be added to the soil 
As a matter of fact this process is almost unknown in these 
provinces , a man with a small holding cannot often spare 
the land for a season as he needs the whole produce of bis 
holding to support his family for the year , while the cost 
of seed, small though it seems, is an important matter to 
the small cultivator Further, the process of ploughing 
m requires some judgement in order to secure that the crop 
shall be put under the soil in condition favourable for the 
work of the proper bacteria otherwise, as will be under 
stood from what has been said above, the combined 
nitrogen may pass either into the air or into tho drainage 
and be lost The experimental ploughing in of green 
crops on fairly fertile soil at Cawnpore ha** given contra 
dictory results m practice, and it seems that this method 
of increasing the orgamc matter of the soil should be 
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necessary If therefore the water in the sand cannot 
escape it remains as a reservoir from which the loam can 
draw water to replace what is evaporated As a matter 
of fact water can in such cases usually escape, though not 
very rapidly , the surface of the underlying clay is ordi 
nanly somewhat sloped and the water will gradually travel 
down the slope Now if we suppose that at a little dis 
tance a ravine has cut through this layer of clay the water 
flowing on the clay will appear on the side of the ravine 
and will flow down to the bottom If we look at a ravine 
some time after heavy rain we can often see the water 
oozing out from just above one or more layers of claj 
So much of this water as is not evaporated flows down the 
ravine till it reaches a mcr and thence goes on to the sea 
Of course this water carries with it the injurious soda 
salts which it has dissolved in passing thiough the loam 
the ultimate destination of these is the sea But tho sea 
is constantly losing fresh water by evaporation while the 
soda salts remain in it it is therefore gradually getting 
salter and in fact we may assume that its «altncss is due 
mainly to this steady accumulation of what has been 
washed into from the soil 


This then is an instance of drainage of the simplest 
kmd^ Where the clay bed is not cut by a ravine the 
water continues to pass over it and possibly it may come 
to flow under a second clay bed there we get a layer of 
saturated sand between two layers of clay Further on 
the original layer of clay may get thinner and thinner till 
at last it disappears and the lajer of sand unites with 
another that lay below it Experience gained m sinking 
wells shows that the surface soil rests on successive la) era 
of sand and clay and that these lajers are often not con 
tinuous over a large area a bod of sand may bo entirely 
enclosed by clay or a bed of clay by sand. 
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"Unless the sand is entirely enclosed by clay, it 'will 
usually at some point touch on a ravine or river bank, 
and water will drain out of it at this point m the manner 
described above while a bed of sand so enclosed by ctay 
that any flow downwards is prev ented can lose its water 
only by evaporation upwards through the surface soil. 
Thus all the water that passes through the soil is accounted 
for * but much of the rainfall flows ovei the surface of the 
stiffer soils till it either enters a ravine or collects in a 
natural depression, or what we know as a lhil. 

Flow of water through sand. 

It is important to know that water does not flow thiough 
sand as quickly as it flows over a smooth clay surface 
much time is lost in parsing through the sand, anti the flow 
is theieby retaided , the coarsei the sand and the greater 
the slope, the quicker is the flow Natural drainage is 
therefoie a slow process, and sand may remain saturated 
for a considerable time if the water has to travel for a 
long distance through it We may also note that, though 
for simplicity we have considered the tlaj as impervious, 
many clays willlet some water pass downwards through 
them, though the amount is small compared to that which 
passes thiough sand 

Effect of natural drainage on cultivation. 

It will be ^een from this description that the value of 
most surface soils for cultivation will depend greatly on 
the nature of the underlying layers. Thus a coarse sandy 
soil lying immediately over a heavy clay will get water- 
logged very quickly, while it will dry up in a very short 
time : the crops on a soil of this kind will therefore suffer 
greatly m wet and dry seasons alike. On the other hand, 
a clay soil, if the surface layer is at all thick, may be 
almost independent of the nature of the underlying lay ers, 
as so little water can penetrate through to them : this 
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remark applies m paiticular to many usar soils which 
consist of a solid block of clay se\ eral feet thick. On the 
whole, the soils which suffer most from want of natural 
drainage may be divided into three classes (1) the heavy 
days, (2) the light soils underlain by heavy clays, and (3) 
the lower parts of natural depressions We may now 
proceed to consider what measures can be taken to remedy 
these defects 

Methods of artificial drainage. 

Artificial drainage can be carried out either by surface 
cuts, leading to a ravine or river, or by underground 
channels or by diainage wells A drainage well consists 
of a hole pierced thiough a day stratum so that watei 
can flow thiough to the sand below it These wells are 
not in use to any extent in these provinces, and we may 
pass over the details of then construction Underground 
channels, which have usually to be lined with earthenware 
pipes to pi event their choking, are common m many coun 
tnes ; but they involve a considerable capital outlay, aud 
aie not used in these piovinces, so we may pass over them 
also Open drainage cuts, on the other hand, aie common 
ieatuies of all canal districts they are simply channels 
dug flora the place which needs drainage to the nearest 
laMiie, and their constiuction is simple, their alignment 
on the. othei hand usually lequires accurate suiveying and 
trained judgement, and wherever possible an experienced 
engineer should be employed to carry out tho work 
Drainage of clays 

Now of the three classes of land requiring diainage, the 
heavy clays containing appreciable amounts of soda cannot 
apparently be drained effectively by surface channels 
such channels receive water from the surface but they do 
not any extent provoke a flow of water through the clay 
which, as we have seen, is essential to wash out the 
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injurious soda compounds and keep the land aerated. 
Underground channels have been trie on uch lands, bat 
so far without success as the fine particles of clay get into 
the pipes and choke them The expense too is so great 
that it is aery doubtful whethei such drams would ever 
pay Drainage wells have been tried «o far without 
success so that the problem of draining these soils is still 
lurched The lighter clays containing little soda can on 
the other hand be drained more or less effectively by 
surface channels 

Drainage ot light soils 

The second cla$» light soils resting on heavy clays 
could apparently be treated by drainage wells, but this 
has not been tried open channels are usually cheaper 
The question of draining such soils is however complicated 
by the fact already pointed out that they dry very 
quickly The more you drain them the more they will 
suffer m drought and as irrigation of such soils is expen 
sive and unsatisfactory, drainage may do more harm than 
good. What is usually required in such case-, is merely 
to keep open the natural drunage lines rarely to supple 
ment them by artificial cuts We usually find natural 
drainage lines lunmng through the bhur tracts they may 
be well defined streams avith a regular though sluggish 
flow or they may be found as a line of jhils separated by 
barriers ot sand As long as they aie flowing they show 
that drainage is pro eeding, and to increase the rate of 
flow may do more harm than good at least it should 
never be undertaken without careful expert examination 
of the particular locality Where however there is no 
regular flow, and the people complain of oversaturation 
it is usually desirable to cut through the barriers obstruct 
mg the stream and enable the water to flow away , not so 
much as to empty the jbds rapidly, but just enough to 
maintain a slow current The barriers which separate 
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the jhils ate formed naturally in streams that flow near 
sand If you look at a place where water has flowed into 
such a stream you will see that it has left a moie or less 
fan shap d heap of sand at the point where it has entered 
the current the reason of this is as we have seen that 
the amount of sand which can be carried by flowing water 
depen K on the rate of flow the speed of the water is 
checked wl ere it meets the sti earn and the sand is depo 
sited As time goes on bars of sand may be formed across 
the stream damming it up and thus the flow of the 
stream is reduced and it in turn drops some of the sand 
which it carries If a heavy flood comes down such a stream 
it may tear these bars away otherwise the stream may 
be giadually cut up into jhils and the water from the 
undergroun l sand can no longer escape the countiy will 
theiefore get moio and more w vtei logged By cutting a 
channel throug i the bai riers we only restore a stieam 
which has been accidentally intei lupted 

It follows tlat the piooperity of these sandy tracts 
depen Is to a large extent on lcgular attention to tl cir 
drainage linos But what is evciybodvs business is no 
ba ly s business uid individual landholders do not as a 
mlc keep their drunage lines m order besides one 
negligent landholder can obstruct a whole channel Such 
prainage channels theiefore demand the care of the autho 
rities 

Drainage of natural depressions 

The third case oi obstructed drain ige nituial depres 
siom in the surface is usually dealt with by open drams 
which can be cut through the higher ground surrounding 
the depression and on to the nearest stream or ravine 
The questions whether it is desirable to dram a particular 
depression and if so to what depth are exceedingly diffi 
cult to decide and no general rules can be framed for 
dealing with them each case must be decided on its 


V 
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me nts The problem usually presents itself somewhat 

m the follow,.,!, ten we have a shallow depression with 
eently sloping sides the higher parts of the slopes are 
tab good loam and are , rr, gated when neecs-arj from 
he wafer contained in the depression below this i thorn » 

heavier soil nsnally fit for rice and aboirngaedtehe 

khanf when necessary below this again there is the s fi 
clay bottom on which the water lodges ^ma jear 
of very heavy rainfall the depression may state fill up 
:r r w.ter, y the rice may he entirely lost and the Lhan 

;« * » s. ** 

the hhanf will probably be good but tbe ' e ^ maJ , not 

or no water for the rsbi irrigation in 
he enough even to beep 

hhanf If a dram is cut so that the P ^ 
flow away the emls incident .a 5 ^ ^ 

hut those of a dr} jeai are intern, he ^ 

drained out that would have been man ^ <n , 

Whether such a dram is on the who e abe^ ^ ^ ^ 
depends on the local circumstances s , 50 as 

easily and cheaply on the higher par s o groat 

to protect these m dry seasons the dram m usuaU j 
advantage so ,t is if the lower parte of Ae 

frr’rt Cnte“ 

« ( « <*— - ,mga 

ted the dram may be-ome a greater, whet her 

If a landholder or an officer nas 
a dram should be made m snch mrcumstauces, only 
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safe course is to hear the views of all the cultivators who 
would be affected by it and estimate as far as he can the 
relative advantages over a series of years He will of 
course allow for the fact that cultivators all of whose land 
ts on a high level will bitterly oppose a dram which may be 
demanded as a necessity by those who hold only on the 
lower slopes If the balance of advantages is in favour of 
the dram he may have to satisfy individuals by a small 
reduction of rent or by giving them a bit of land m a better 
position while he can (subject to the rent law) test the 
desire for the drain by ascertaining whether those who 
demand it are willing to pay a small enhancement 

The level to which the drain is to be dug must be 
decided partly on engineering and partly on agricultural 
grounds It may for instance be found that to dig a drain 
to the depth that would give the greatest advantage would 
involve an excessive amount of earthwork while a drain a 
few feet shallower could be constructed at a very much 
smaller cost and do nearly as much good Or the more 
efficient drain might have to pass through land belonging 
to some one else who would object to its construction while 
the alternative might lie entirely in the village All such 
questions have to be gone into thoroughly before a drain 
age proposal can be fully dealt with 

Cases may occasionally be found where a large tract of 
country contains many land locked depressions and could 
be benefited materially bj a large mam drain into which the 
depressions could discharge their surplus water Cases of 
this kind have been successfully dealt with in tracts where 
the introduction of a canal has necessitated Government 
interference outside the canal tracts such projects cannot 
be earned out without great difficulty, as it is very difficult 
to secure unanimity among a large body of landholders 
and no satisfactory means have jet been devised for distn 
bating the tost among those who will derive benefit from 
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the work in many cases too the discussion of such a pro- 
ject may produce so much ill feeling among neighbours 
that any good it might do is more than counterbalanced 


Chapter V — TILLAGE 
Implements and their use 

We have seen in the first chapter that the method of 
tillage affects almost all the conditions of plant growth 
which the cultivator can control We have now to enquire 
how these operations are carried out The cultivator uses 
ordinarily four implements the plough, the clod-crusher, 
the spade, and the hoe The plough is a wedge shaped 
block of hard wood with an iron sole it has a handle by 
which it is guided, and a beam projecting in front by which 
it is drawn. When the plough is drawn through the 
ground the point of the wedge cuts a furrow and the body 
of the wedge presses the sod at the side into the space left 
by the last furrow, but does not to any great extent invert 
the "oil the soil is thus stirred up and if it has been packed 
together, broken into smaller pieces The art of using this 
plough consists first in using it at the right time and second 
ly in working it evenly If the ground is wet and muddy 
it is useless to plough, as the sod does not get broken up 
whde if the ground is hard and dry the plough cannot be 
worked properly by bullocks, but merely makes a scratch 
on the surface of the sod The ground must, therefore, he 
neither too wet nor too dry but only practical experience 
can enable a man to judge whether land is fit for ploughing 
or not Much depends on the consistency of the sod a 
light sandy loam can be ploughed when to plough a clay 
would be a waste of labour, or would even do harm by 
working the surface into regular mud. As regards the 
working of the plough it is important to get an even depth 
so that the whole field maybe tdled uniformly , the depth 
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tlsually attained may vary from three to five inches accord 
ing to the size of the plough, which in its turn depends 
largely on the strength of the cattle available thus the nch 
cultivators of the western districts, who can afford and are 
accustomed to use powerful cattle, have their ploughs made 
larger and heavier than those of the east Again, it is 1m 
portant that the furrows should be straight and at a proper 
distajjpe apart if they are crooked, or too far apart, spaces 
of untitled land will be left between them, and the field will 
be patchy The regulation of the plough’s course is effected 
by pressure on the handle, and its management can be 
learnt only by practice 

The clod crusher is merely a fiat log of wood which is 
drawn over the field by bullocks, the driver stamping on it 
It febaks m£>y of the clods left by the plough and also 
smoothes off the ridges so that a level surface is left In 
some of the western districts a roller of wood or even stone 
is occasionally used instead of aflat log The spade (phatjra) 
is used mostly for odd jobs, such as mending or cutting a 
field boundary digging a corner left by the plough, &c., 
but an important use is for tilling land intended for valu 
able crops which require a deep sod A whole field is then 
dug oi er by the spade to a depth of ten inches or a foot, 
that is much deeper than the plough can readi again the 
fields bearing a crop of young sugarcane are often dug 
between the plants with a narrow form of spade or a broad 
pick The spade is also used for breaking up new land , 
for instance when a piece of heavy clay in the khadir is to 
be brought under cultivation, it is sometimes so firm and 
so full of roots that a plough cannot be worked , if so, it 
is dug with a spade and allowed to weather, after which 
the plough can be used The spade is also used for tillage 
by persons who have only a small field or two of land and 
cannot afford to keep bullo-ks Finally the hoe (khurpi) 
is a small iron blade fixed in a handle which can bo used 



( 59 ) 


for a great variety of purposes its principal use in tillage 
is to remove weeds and to loosen the surface soil round 
young plants 

Khaflf tillage of an ordinary field. 

The methods by which the cultivator uses these simple 
instruments to produce a most effective result can best be 
explained by describing the treatment of a field intended 
for one of the staple crops First then we will take a 
Lhanf crop such as maize The field has probably been 
under a rabi crop cleared away in April its surface soil 
is dry and more or less compact, and it cannot be ploughed 
to advantage until ram falls If a storm comes in the end 
of May or early m June the field will le ploug ed roug'd) 
This breads up the surface and adnn s air into the sod, 
thus probabl) fa'-ilnating the forma ion of nitrate.,, bu u the 
immediate obje t of the cultivator is to make the field ready 
to retain the next rain. When heavj rain falls on a dr) 
and compa't field, much of it flows off the surface, bearing 
with it some of the stirfaee particles of soil, which preoum 
ably contain plant food in a soluble condition thus both 
water and plant food are lost When, however, the land has 
been ploughed, the roughness of the surface prevents the 
ram from flowing away and nearly all of it soaks into the 
ground. Thus an early ploughing secures that the soil 
shall get thoroughly wet sooner than would otherwise be 
the case When the ram has come in earnest, ploughing 
will he resumed as soon as the surface has dried sufficiently 
usually at least two more ploughings will be given but 
the exa'-fc number will depend on many factors the work 
to be done on other fields, the ploughs and cattle available, 
the weather, &- &c. The cultivator wdl afin at having 
the sod a* thoroughly stirred and pulverised as possible in 
the time and with the means at his disposal and he will 
sometime*, cross plough, that is, plough first along and then 
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across the field to secure this object ho will then sow hw 
seed When the seed comes up the young plants will not 
be alone in the field the seeds of innumerable weeds, 
which are always m the soil, will germinate in the condi 
tions which suit the seed sown and if these are allowed to 
grow the land will be overcrowded the next operation 
therefore is to remove the weeds before they injure the 
plants Tms is done by scraping the surface of the field 
with the hoe , tho weeds are thus either uprooted or severed 
from their roots and soon wither they are gathered into 
heaps on the boundary and usually left to rot (Some weeds 

are suitable for human or animal food and these of course 
are used and nob thrown away ) The surface soil, which 
has probably packed under tho influence of ram, is loosened 
by the hoe in removing the weeds this is an important 
benefit as the loss of water by evaporation goes on much 
more rapidly from a packed smooth surface than when tho 
surface soil is loose , and even in the rams the cultivator 
has to think of saving the moisture in the soil, for the heat 
of the sun is so strong that the surface soil dries very 
rapidly, and the luxuriant crops grown at this season 
consume immense quantities of water In some seasons, 
and with some crops, it may be necessary to hoo the 
soil once more, in order to save the moisture this will 
happen when the soil has again been compacted and rain 
holds off another hoemg will then be of service in the samo 
way 0 her occasional operations may be necessary 
during the khanf it may be necessary to drain off water 
that has lodged on a low lying spot, or to bank up earth 
round plants (e g maize) that get top heavy as they grow 
but the main process is over when the cultivator has 
thoroughly broken up the soil before sowing, has removed 
the weeds and has loosened the surface soil to the extent 
that may bo necessary to keep the field thoroughly 
moist 
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Rabi tillage of an ordinary field. 

Tillage for the rabi will usually begin in August as soon 
as the khanf crops have re erred attention if however, the 
land has been bare since the last khanf, one ploughing will 
have been given in the cold weather provided enough ram 
has fallen to make this possible Tms, by breaking up the 
sod, will facilitate the disintegration of some of its particles 
jnto soluble forms, and also the manufacture of nitrates 
From August to Sep ember the land wdl be ploughed as 
often as can be managed, having regard to the weather and 
the urgency of other work In this way the cultivator 
will by the middle of October have the fields intended for 
wheat and other good crops thoroughly pulverised and in 
excellent condition for sowing The after tillage m the 
cold weather depends largely on the irrigation if it is 
found desirable to irrigate early while the plants are very 
small and much of the ground bare, the irrigation will 
perhaps be followed by hoeing to keep m the moisture 
but if the first irrigation is delayed until the ground is well 
covered hoeing will be unne essary and might be injurious 
to the thick growing plants No further tillage is then 
required 

In both seasons then tillage is, on paper, a simple thing 
requiring only that the soil should be pulverised as com 
pletely as the time and the cultivator s resources will allow, 
and that the surface of the land should be kept loose while 
the crop is young , but practical experience is quite essen 
tial not only to do the work thoroughly but to know wh en 
it should be done The result of tillage as carried out by 
an expert cultivator is to produce a layer of loose, finely 
pulverised soil four or five inches deep on top of the unal 
teied soil this layer is ample for a seed bed m which the 
seeds can germinate and the young roots make a start , later 
on they have to grow through the untilled soil lying below 
This looae layer of soil dries rapidly, but as has been said 
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above it serves as a protection to the moisture in the soil 
lying below which is the source from whr*h the plants 
must derive most of their water as soon as their roots have 
developed to any extent 

Depth of tillage 

The want of depth in tillage is an obje tion frequently 
urged against this system of cultivation Now the cultiva 
tor knows that in certain circumstances a deeply tilled soil 
is an advantage and he often digs a field with the spade 
when growing crops such as polatoes or vegetables which 
will pay for the cost But the time o cupied and the cost 
incurred in digging make it impossible that any large pro 
portion of the land of the duab can be cultivated in this 
way and the cattle of the country are not as a rule strong 
enough to draw a plough mu h deeper through the soil It 
must be remembered too that in really deep cultivation a 
greater quantity or soil is almost ne e^sanly exposed for a 
time to the direct sunlight evaporation is therefore in 
creased and more of the sto k of moisture is lo3t it seems 
probable then that tillage to a relatively great depth would 
not be an advantage and this con lusion is supported by the 
results of experiments On the other hand there is nofl 
little doubt that somewhat deeper tillage in the course of 
which the soil is inverted is profitable provided that it 
can be done by the cattle at the cultivator s disposal , and 
there are now on the market several types of ploughs which 
fulfil this condition and who3e low price puts them within 
the reach of all substantial cultivators 

Possible improvements 

The worst feature of the ordinary system of tillage is 
that it takes an excessive amount of time When the 
weather is unfavourable, the number of different plough 
ings required cannot always be accomplished in the time 
available and therefore either the seed is sown late 
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(sometimes a serious disadvantage as will appear furher 
on) or it is sown on land that is not properly tilled Another 
defect is that the plough cannot make its way through a 
dense growth of weeds such as is to be found particularly 
in hhadir land when tillage has been prerented until the 
end of the rains and another is the tendency of the 
country plough and clod-crusher to heap up the soil at 
the corners of the fields which gradually develop a saucer 
like surface in which crops grow badl\ 

All these defects can be removed by the use of an 
iron soil inverting plough of one of the types to which 
reference has just been made A single p'oughmg with 
one of these does more good than three ploughings with 
the country plough it does much more effective work in 
weed} land and it can be so Used as to counteract the 
tendency of the fields to form saucer like depressions 
The introduction of such a plough i* therefore desirable 
on all substantial holdings The fact must however be 
borne in mind that an iron plough will not serve all the 
purpose* of the country implement It is required for the 
early ploughing* but in the later operations it is desir 
able merely to stir the soil and no to turn it over The 
stirring can be done by the ordinary plough bat more 
quickly and efficiently by a cultivator or harrow 
either implement consists in essentials of one or more 
rows of iron hoes fitted to a frame the frame is drawn 
over the ground by bullocks and the hoes stir the soil The 
adoption of an iron plough consequently involves a re 
latively great increase in the capital invested in imple- 
ments but the investment is well worth making on all 
but the smallest holdings 

IJse of the clod-crusher 

As has been notiaed incidentally the use of the clod 
crusher (patah or patela) is not onl} to level the field and 
break the clods thrown up by the plough but also by 
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Compacting the surface to bring moisture from the lower 
layers to the surface sotb If you go on working a plough in 
the upper three or four inches of soil, you get, it is 
true, a finely pulverised seed bed, but it is often too dry , 
the water which it contained has passed into the air, while 
the capillary movement of water from below is inter 
rupted as we saw in a former chapter When, however, 
this loose layer of soil is pressed down by the patah, the 
capillary movement is facilitated and water comes from 
below into the surface soil It will then be understood 
that it is as impossible to lay down rules for the use 
of tho patah as for the use of the plough the general pnn 
ciple is to use the patah when the surface soil is too dry 
for a proper seed bed, so that it is more frequently used 
in the rabi than in the khanf, but it is used in the kharif 
too when the circumstance-, requite it, and it is only by 
practical experience that its proper uso can be learned 
General remarks 

Tnc ait of tillage then consists firot and foremost in 
getting a proper seed bed that is to say, m having the soil 
just in the best condition for germination in respect of 
textuie warmth and moisture If the seed bed is much 
too cold or too hot much too wet or too dry, the seed will 
not germinate at all while even if the defect is only 
slight, the plants will start growing rather weaker than 
they should and some of tho seeds may not even start, so 
that on the whole the crop will be poorer than if the seed 
bed were exactly right The crops sown in the same 
season differ considerably in their requirements for 
instance, the best seedbed for gram is not altogether 
suitable for wheat , and tho cultivator must, and docs, 
know tho requirements of each If the field is loo wet 
and too hot he waits till it dries and cools, — processes 
which go on together , if it is too dry and too hot, ho 
wafers it so that it is cooled as the water dries, be 
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scarcely ever has a field too dry and too cold except for 
sowing sugarcane but if he has he must wait till the sun 
warms it and then water it while finally if it is too wet 
and too cold he can usually do nothing but wait till the 
next season In many cases he has to be content, with a 
field imperfectly pulverised for if he waited to plough it 
oftener it would get too cold or too ho h or too dry accord 
mg to the season , thus continued wet weather in Sep era 
her and October usually means bad tillage for the rabi 
After the seed is sown the art of tillage consists m 
keeping the land free from weeds and legulating the 
supply of moisture by loosening the surfa e or leaving it 
untouched thus it is bad to hoe maize when the land is 
very wet for then the superfluous water should be allowed 
to evaporate away as rapidly os possible but if the field 
is getting too dry it must be hoed at once to check the loss 
as much as possible Alike before -rawing and after sowing 
judgement is required at every step and sound judgement 
can be based only on long experience Fortunately each 
cultivator has not to acquire all his experience by his own 
mistakes he begins to work on his father s land or per 
haps goes out as a very small boy to work for w«ges and 
by the time he comes to manage a holding of Ins own the 
stock of experience he has acquired, together with 1;he 
common knowledge of his neighbours is usually sufficient 
to save him from the most serious mistakes But there 
are great differences between individual cultivators in this 
matter of judgement some men will be found in most 
castes and most villages with an almost unerring judge 
ment and others who never get the most out of their land 
On the whole however the average is highest among 
those castes such as Kurmis and Lodhas who are by long 
custom cultivators and nothing more and lowcs among 
those who (like many Brahmans) think manual labour 
beneath their dignity so long at least as they can pay some 
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one else to do it for them But the least skilful cultivators 
are constantly being weeded out : when a run of bad sea 
sons sets in, they get behind with their rent and lose 
the whole or part of their land, which goes tc> those who 
have enough ability to enlarge their holdings j and thus 
the average of skill does not deteriorate but probably 
increases slowly from generation to generation 
Tillage of fallows. 

As will bo seen m a subsequent chapter, the usual 
rotation on land that is cropped once in the y eat 13 to take 
a kharif crop in one year and a rabi crop in the next The 
land m such cases lies fallow from about November to 
October in one year and for April and May in the next 
Cultivators know in general terms that it is well to plough 
the fallow instead of leaving the surface to compact , and 
the most industrious cultivators make the mo^t of every 
fall of rain to get some of their fallow ploughed. The 
practice has two great advantages In the first place it 
promotes the welfare of the beneficent bacteria of the soil, 
and if the conditions have favoured them during the period 
of fallow the next crop starts with far better prospects 
than would otherwise be the case In the second place, 
most of the serious insect pests that cause recurring loss 
to the kharif crops depend very largely on the soil and 
stubble being left undisturbed, as will be eSpl ame d In 
chapter X , and if the stubble is ploughed in good time, 
the number of insects will be greatly decreased m the 
following season It is desirable therefore that the 
practice of ploughing fallows should be extended as 
widely as possible 

Its extension will be greatly facilitated by the use of 
soil inverting ploughs, because it has been found by ex 
perience that if one ploughing is carried out WJ th such 
an implement, the subsequent cultivation can be easily 
effected without depending on lain or irrigation If then 
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a start can be made, the fallow can be kept in good con 
dition up to the time when it is sown. The first plough- 
ing however requires either irrigation or a fall of rain, or 
in the alternative a special type of plough. Rain cannot 
be depended on, and irrigation with this object is likely to 
be confined mainly to fields on to which canal water can 
flow without being lifted > the practice could probably be 
extended by the grant of specially low rates for canal 
irrigation for this particular purpose The most suitable 
type of plough for breaking up stubble in dry weather 
has not yet been determined, bat the operation has been 
proved to be possible Individual cultivators cannot be 
expected to keep such ploughs for a single purpose , but 
one such plough kept in a village would enable aU the 
cultivators to break up their stubble in turn, and its pro- 
vision will probably be within the reach of the ordinary 
landholder or co-operative society 


Chapter VI —SOWING AND SEED 
Time for sowing. 

We have seen m the last chapter how the cultivator 
prepares a good seed bed, the next operation is to put the 
«eed in the ground. In tnis matter, as in tillage, the 
greatest difficulty is to know when to act In ordinary 
seasons the cultivator rarely makes a mistake, but his 
experience is occasionally at fault in exceptional weather, 
and sometimes he has to take a good deal of nsL For 
instance, after the failure of the rams in 1896, it was of 
the utmost importance to each individual cultivator to get 
as large a rabi crop as possible seed was no doubt very 
dear, but advances to meet its cost were readily given both 
by Government and by the majority of landlords, and so a 
large area was sown that would probablj have been left 
fallow if the need of producing food had been less argent. 
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or if there had been less help in obtaining seed Some of 
the fields so sown gave an adequate return while others 
did not but there is no doubt that the outturn of food was 
on the wl ole far lugher than if the people had not been 
helped to sow The principle thus established is that 
when there is a serious deficiency in the kharif and when 
the ground is rather dry in CX-tober cultivator^ should be 
given every facility for obtaining seed and left to decide 
each man for himself w lether it is worth wl lie to take 
the risk of sow mg it No one else Government or land 
holder can possibly decide this question it must be left 
entirely to the individual cultivator 

A similar question will sometimes an«e wl en the 
early rainfall in June and Julj is unusually light and the 
principle is the same at this season however, the culti 
vator can usually afford to wait longer as there is always 
a chance of copious rain coming to change the situation 
while rain in the end of October or early in November is 
exceedingly rare A more common risk in the kharif is 
that heavy rain may come just after a large area has been 
sown the soil will be for a time too wet for germination 
and the seed may either rot entirely or at best germinate 
weakly or partially This is a risk which the cultivator 
cannot avoid if the seed is lost there is usually time to 
rosow the land if more seed can be got so that the loss 
is not very serious for instance 20 lbs of maize sown on 
an acre may yield 800 lbs of grain the net increase being 
780 lbs , if the field has to be sown twice ov er, the net 
increase is reduced to 760 lbs not a very material differ 
ence The loss of course is greater if a larger weight of 
seed has to be sown wl eat for instance requires about 
100 to 120 lbs to the acre And there is often a difficulty 
in getting a fresh supply of seed a cultivator wl o usual!) 
saves his own seed will as a rnle have to buy his second 
s ipply when prices are very high and there is little money 
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in the house, while a man who depends on his banker for 
seed may find difficulties in getting a second advance 
The loss from the need of resowing is therefore very real, 
thongh it is not to be compared with that which resnlts 
when the land cannot be 'own at all 
Method of sowing 

If, however, we leave these questions out of consi 
deration and assume that the state of the ground is favour 
able for 'owing the important points to consider are, fir*t, 
the pVing of the 'eed and, 'econdly, its quality AY e 
hare seen in the first chapter that each plant requires a 
certain amount of 'pace from which to draw its nourish- 
ment if the plants are too crowded, individuals will be 
insufficiently fed while if they are too far apart, space will 
be wasted and the outturn of the field as a whole will be 
reduced The ideal system of -•pa' 1 mg is to plant each 
seed separately after measuring the distance apart This 
course is mere or less followed m a few cases where the 
seed is verj expensive , seed potatoes for instance, are 
verj costly, and the,e are 'own in rows or drills separated 
by equal distance^, while in each dnll the potatoes are 
placed at equal distances apart the distances are not 
actually measured with a rod, but the> are approximately 
equal The system of 'owing sugarcane cuttings is practl 
cally the same. 

This system takes a good deal of labour and time, and 
the cost increases as the individual seeds are 'mailer and 
as the quantity to be 'own me s , with crops of intermedi 
ate valne, such as wheat, another plan is followed, the seed 
being dropped by hand in a furrow or drill made by the 
plough. * -In ibis case the diAance between the drdl> is 
regulated as ea'-h successive dnll is made bj the 'nme 
* In the western districts the rabi crops are usually sown 
through a baiabco tnH attached to the plough in c cch a way that 
the 'eed fah> in c the 1 arrow 



( 70 ) 

plough working evenly but the seed is dropped by hand 
in the drills in such a way that, while each plant is assured 
of sufficient room on two sides on the other sides it may 
be crowded or unnecessary space may be left The result 
can be seen by carefully examining a drill of wheat m an 
ordinary cultivator’s field here and there plants will be 
found crowded together, while elsewhere there will be blank 
spaces A certain amount of loss results by this method of 
sowing, but it is not serious when the seed is dropped by a 
careful and experienced labourer and m any case the cost 
of placing each seed separately in its exact position would 
probably outweigh the advantages to be obtained. With 
inferior crops again even the system of drilling is abandoned 
and the seed is scattered broadcast over the ploughed field, 
and in this case the spacing must always be defective, 
and an inexpert sower may cause considerable loss This 
system is therefore applied mainly to those crops which 
will not pay for anything beyond the minimum of labour, 
but it is frequently adopted withkhanf crops such as cotton 
or maize, which would certainly pay for better spacing The 
cause is probably the hurry with which khanf operations 
have to be conducted , each favourable hour has to be made 
the most of if work is to be done in time, and broadcasting 
is much quicker than drilling There has been a marked 
change in practice during recent years among cultivators 
who can obtain canal water and a large proportion of the 
area under cotton and maize is now sown before the rains 
break in a seed bed prepared with irrigation The pressure 
on time during the rains 13 thus mitigated, and the practice 
has other advantages to secure its full benefit the cotton 
and maize should certainly be drilled 

In some cases the patah is run over the field after the 
seed has been sown, while in others the surface of the land 
is left rough Whether it is used or not depends on the 
state of the seed bed , if it is on the dry side the patah will 
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be used to enable moisture to nse from below while if it is 
rather wet it will be left to dry as quickly as possible 
Hence the use of the patah after sowing is commoner in 
the rabi than m the hhanf and in the rabi it is most usual 
when there has been little ram in the end of September and 
the beginning of O tober 

Thinning and transplanting 1 
Whether the seed is sown broadcast or m drills the 
cultivator as a rule uses a larger quantity than is actually 
required to cover land evenly His object is to guard 
against some of the *eed being dead and unable to gerrnin 
ate a common enough thing when he gets his «eed from a 
gram dealer If then all the seed germinates some of the 
plants will be overcrowded and it may be desirable to thin 
out a few in order to give the rest more room this process 
is not common in the provinces On the other hand with 
some crops it is possible to fill up blanks that have been 
made by the seed failing yoimg wheat seedlings for instance 
can be taken from places where the field is overcrowded and 
planted in the blank spaces but this requires much minute 
labour and it is always doubtful whether the process pays its 
expenses In other cases blanks can be filled by sowing 
more seed m holes opened by hand or with the kburpi this 
too is a rare practice but it may pay with crops such as 
maize and cotton where the number of plants m a field is 
comparatively small and the loss of even a few may make 
an appreciable difference in the yield of the plot 
Thick and thin sowing 

The spacing of the plants in the field has a marked effect 
on the way in which they develop As a general rule plants 
sown close together grow taller and with fewer branches 
than if the spaces between them were greater consequently 
plants which by habit throw out several stems or branches 
each of which hears flowers and seed require more room, 
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and therefore are sown more thinly than those that have a 
single stem with few branches or several stems growing 
up close together Arhar, for instance, may be sown very 
thinly along with juar, but if the season suits it it may 
grow so thick and bushy as to fill the whole field after the 
juar has been removed The commonest practical use of 
this principle is the sowing of juar for fodder when this 
crop is sown mainly to produce grain, not more than ten 
or twelve pounds of seed go to the acre, but more than 
twice this quantity is sown for fodder , the plants are crowd 
ed close together and grow to a great height, so that the 
quantity ol fodder gathered from an acre is much increased 
while (if they are allowed to form grain at all) the head-, 
contain much less grain than where each plant has had a 
greater space Again hemp which is grown for the fibre 
contained in the stalk is sown very thickly so that the 
stalks, and therefore the fibre they contain, may he as long 
as possible On the other hand, low, bushy crops like gram 
are sown thinly, so that the individual plants may not he 
crowded, and stunted in their growth 
Quality of seed. 

The quality of the seed is a most important question 
In the ordinary course of things some of the seeds produc 
ed by a plant are m some way defective, that is, either they 
will not germinate at all or they will produce inferior plants 
which will yield at most a reduced quantity of inferior 
seed , and on the other hand, some seeds will produce 
plants of exceptional health and vigour The proper choice 
of seed is therefore an important matter in an ordinary 
lot of seed it is not unusal for ten per cent or more to be 
bad, this would mean a corresponding reduction in the 
outturn, but as we have seen the cultivator usually endea 
vours to protect himself from the loss by sowing more seed 
than is actually needed. This course involves a certain 
amount of waste due to faulty spacing as there is no 
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certainty that the bad seed will be ev enly distributed, but it 
minimis es the loss at the cost'of the extra seed required 
In some cases, too, the loss can be further reduced by trans* 
planting, but undoubtedly the best course is to sow good 
seed, and it is a course which the cultivator adopts when 
he can. 

Seed supply. 

It must be remembered that the ordinary cultivator can 
not go into one of a number of shops and choose the seed 
that he thinks will suit him if he is fairly prosperous, he 
will have saved his seed from the previous year otherwise 
he is dependent on the gram dealer who finances him 
Now a cultivator may either take only the best seed or he 
may take all that is not bad The former course which 
is usually called seed selection, will in ordinary circura 
stances lead to a gradual improvement in the crop , the 
latter will prevent a gradual deterioration 

Seed selection. 

Seed selection is commonly practised over large parts 
of the provinces ui connection with certain crops Its 
action is based on the great principle of inheritance, that 
plants tend on the whole to resemble their parents Thus 
if a cultivator picks out, say, the fifty finest plants in a field 
and save* their produce for seed, he can be Confident that 
the plants raised from this seed will, on the whole, be at 
least as good as the parents. The term “ finest ’ which 
has just been used means most suited to the purpose for 
which the crop is grown if it is a grain crop, the finest 
plant is ordinarily that which yields the greatest quantity 
of good grain The crop of which seed is most commonly 
selected is juar if you see a cultivator in the central duab 
starting to thresh his juar, you will most probably 'ee that 
he puts aside a small pile of the largest heads, and he will 
tell you that he is saving these for seed Similarly for 
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maize the finest cobs are often set aside and I hai e been 
told that some of the western cultivators even chose 
wheat seed m the same way The process is certain!} 
desirable m all cases but as with so many other desirable 
processes the question arises whether it is worth the labour 
The labour depends on the ease with which individual diffe 
rences can be recognised now juar and maize are just the 
crops where the ease is greatest for a man with any 
experience can see at a glance which heads or cobs are 
the best and he can do the selection on the threshing floor 
as juar has only one head and country maize not (as a rule) 
more than two cobs to the plant With wheat on the 
other hand where the productivity depends so largely on 
the number of ears to the plant the choice must be made 
in the field while the plants are standing and anyone who 
cares to try tlie experiment will find it a matter of consider 
able difficulty to pick out the best plants even m a half 
acre field With crops such as peas or urd again the plants 
are so much intertwined that selection becomes almost 
impossible These facts explain the apparent anomaly that 
many cultivators sele t from such inferior cropi as juar 
while they do not select from wheat and further expla 
nation is to be found in the fact that men can afford to keep 
a few pounds of juar seed though they have to sell (or 
hand over to their bankers) the whole produce of their 
wheat Seed selection is thus limited not only by practical 
difficulties but by economic considerations 
Seed rejection 

The alternative to seed selection is to reject those seeds 
which are noticeably bad and sow all the rest Some of 
the most careful cultivators habitually hand pick their seed 
rejecting any seed that looks abnormal I have seen this 
done even with such a cheap crop as urd and a very 
laborious pro ess it is A readier b it not so effective 
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method is to pass the, seed over a sieie, rejecting all under 
sized seeds (as small size as a rule indicates weak ordefec 
tive seed) and this al=o is commonly practised , but many 
cultivators sow all the seed they can procure without sepa 
rating out the defective seeds or impurities, taking in fact 
what is given to them though they appreciate highly an 
offer of better seed 

Deterioration of seed stocks 
Thus no improvement in the local agriculture is needed 
more urgently than increased facilities for obtaining good 
seed It must be recogm&ed that under present conditions 
the chances are m favour o r a pr igressive deterioration of 
the crops in those cases where the seed is advanced by the 
gram dealer A gram dealer receives at harvest a large 
quantity of wheat (for instance) some of which he will keep 
for issue of seed next season while the rest he will sell in 
the towns for consumption as flour Now the price of what 
he sells depends on its quality while m practice he can ad 
\ance any quality he likes Tot seed It is not in human 
nature that the average dealer should keep his best wheat 
for sowing the ordinary man will sell the best and keep for 
sowing that which would command the lowest price m 
other words the process at work is the selection of the 
worst not the best «eed and this process must lead to 
gradual deterioration The unpoi tance of this question 
to the country is obvious 

The existing system of seed supply leads also to the 
mixing of several varieties in the field and with commercial 
crops such as wheat and cotton mixed produce fetches lower 
prices than could be obtained for pure varieties It is how 
ever little use for the individual to keep his seed pure if 
his neighbours will not do the same and the improvement 
of seed sto ks is essentiallv a matter for co operative action 
So that a sufficient quantity of pure produce maybe offered 
to tempt buyers to pay a fair price 
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Change of seedf 

Another point of interest in connection with seed is 
that seed from the same stock sown year after year in the 
same lo ality tends in some cases to deteriorate in such 
cases it is a great advantage occasionally to obtain seed 
from some distance This of course is impossible for the 
ordinary cultivator , but the benefit is secured to some 
extent as a result of the periodical scarcities when local 
supplies become insufficient and large quantities of seed grain 
have to be imported from elsewhere The need is probab 
ly less important where pure strains are grown than where 
the seed is mixed 

Introduction of new crops and varieties 

Lastly a few words may be said as to the introduction 
of new crops or varieties It is as a rule of little use for a 
landholder or cultivator to sow a small plot of a new crop 
because it attracts so many enemies that it is likely to be a 
financial failure while if the produce is to be sold there is 
not enough of it to make a market A plot of maize, for 
instance sown in a locality where maize is not grown will 
attract so many birds and vermin that without fencing and 
constant watching there will be very little yield , again where 
a new % ariety of an existing crop is tried on a few small 
plots the process of cross-fertilisation referred to m chapter 
I will prevent its maintenance in a pure condition and 
will probably obliterate the very qualities that give it its 
superiority The introduction of new crops or varieties 
requires organised action by landholders and cultivators 
To begin with demonstration plots should be arranged m 
the village^ concerned these should be controlled by the 
agricultural department, which can carry out the special 
precautions required m each case Then if the cultivators 
decide to try the new crop or variety arrangements have to 
be made that nearly all of them shall grow it , and 
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simultaneously steps must be taken to provide a market The 
process is by no means simple, and requires either the active 
co-operation of the landholders, or organised bodies of 
cultivators such as are now to be found in the co-operative 
societies 


Chapter VII —IRRIGATION 
Introductory 

The cultivator can conserve by proper tillage much of 
the natural water supply for the benefit of his crops, and 
there are some regions in the plains where the supply m 
ordinary seasons is abdut sufficient for his needs This is 
the case in most of the river valleys and also in a large 
part of the submontane tracts where the heavier rainfall 
and the drainage from the higher ground combine to keep 
the land sufficiently moist Over the greater part of the 
duab, however, irrigation is necessary to make the best 
use of the land in the rahi season, and it may also be 
required to tide over dry periods in the khanf 
Sources of irrigation. 

The first question is, where to get water, the second, 
how it can best be used The sources available are (1) 
canals bringing water from the great rivers , (2) local 
streams, jhils and tanks , (3) wells 

We are not concerned with the construction or manage 
ment of the canal systems, which are in charge of an expert 
department The water is laid on in a series of channels, 
according to the level of the country , from these channels 
which are maintained by the department, it is led through 
the village by smaller channels constructed by the land 
holders or cultivators These village-channels are as a 
rule so badly designed and maintained as to cause very 
serious loss of water , and the consequence may be that 
cultivators cannot get the water which they need, and which 
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would reach them through a well maintained channel It is 
thus the interest of the landholders to see that the channels 
on their estates are properly maintained and that waste of 
water is avoided, and where the channels are of some length 
the advice of an officer of the Irrigation department should 
he sought and followed 

Streams and jhils. 

The use of local streams and jhils is largely governed 
by customs (which are as a rule recorded in the village 
papers) securing to different interests something like a fair 
share of the limited supply of water available In fact the 
limitation of the supply is the distinguishing feature of 
these sources they can usually be drawn on for late rice 
and for the first watering of the rabi, but m a dry season 
they commonly prove insufficient even for these purposes, 
and it is only rarelj that they can be relied on for a second 
rabi watering In fact it may be said of these sources that 
the greater the need the less help can they give 

Tanks. 

The term tank has different meanings m different parts 
of India, and these must be clearly distinguished. In more 
or less hilly tracts, a description which covers part of 
Bundelkhand and smaller areas in Mirzapur, Allahabad 
and Agra a tank is a reservoir formed by throwing a dam 
across a valley or depression between two hills the reservoir 
so formed catches the rainfall ou the hills, and water is let 
out from it to the lands lying at a lower level in addition 
the soahage from it keeps the land below the dam much 
moister than it would otherwise be, and ensures a supply 
of water m the wells. Reservoirs of this description are 
unknown in the duab, where the surface does not permit 
of their construction but somewhat similar results are 
obtained on a smaller scale bj dams thrown across the 
drainage-lines to hold up water for thence crop In the duab 
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a tank means simply an excavation in the let el ground the 
earth excavated is thrown op round the edges, gaps being 
provided bj which the surface drainage from the neigh 
bourmg land can flow into the excavation These tanks 
are not capable of assisting irrigation on a large scale 
They are usually shallow (as the cost of excavation m 
creases greatly with the depth), so that the amount of 
water stored as not great, and it diminishes rapidly by era 
poration m hot and dry weather Further, as with jhils 
tanks hold least water when most is wanted Tanks are 
however, bj no means useless near houses they are most 
useful for watering cattle and for various domestic purposes 
and in ordinary years they can usually give a first watering 
to a certain amount of land , they cannot, however, serve 
as an efficient protection against drought The chief point 
to attend to m their construction is the nature of the soil 
the bottom of the tank should be a thick layer of cla> 
which will, as we have seen, serve to keep the water from 
draining away it n> otten possible to dig a tank too deep 
and cases are known where in the attempt to increase the 
value of a tank all the clay bottom has been dug out and 
a sandy bottom left which held no water at all Such a 
mistake would not be made by a practical cultivator, but 
is not unlikely to occur when a tank is being made by an 
ignorant land agent. 

Wells. 

Finally there are wells, the most important source of 
all In parts of the country south of the Jumna the wells 
are sunk into rock and supplied with water through the 
cracks and fissures which they cross In this case depth is 
the chief need, and the people sink the wells as deep as they 
can afford But in by far the largest part of the province, 
the wells do not penetrate within many hundred feet of rock 
then supply is drawn from the subsoil, and the conditions 
under which water is obtained should be clearly understood. 
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If a hole is dug in the ground it will sooner or later 
reach a point where water begins to collect at the bottom 
the depth at which this occurs is called the percolation level, 
in the alluvium it vanes between about 10 feet and 100 
feet below the surface If the hole is dug deeper, water 
will collect m it and will stand at this level , and if the 
water is taken out, more will flow in until it has again 
reached the level 

Such a hole constitutes a percolation well Wells of 
this kind are exceedingly cheap but they are veiy short 
lived as the sides soon fall in, and the supply of water 
which they yield is as a rale very small 

The other kind of well is called a spnng well We 
have seen in the previous chapter that below the surface 
of the ground there are large beds of saturated sand more 
or less enclosed m clay a spring well is one which draws 
water from one of these underground sand beds The well 
is sunk down to the clay overlying the sand and a hole is then 
driven through the clay bed the water rises through 
this hole and fills the well to the percolation level or there 
abouts, and as water is drawn out more comes m through 
the hole in the clay and this level tend‘d to be maintained 
These wells have this advantage over percolation wells 
that the supply of water is ordinarily much greater, and 
that being stored at a greater depth from the surface it is 
less liable to loss from evaporation This greater depth, 
on the other hand, involves more expense in raising the 
water, while in many cases the well has to be lined to keep 
the sides from falling in The great value of these wells 
is that they can be relied on m years of drought when 
streams and tanks have dried up, and percolation wells are 
liable to fail It is of course conceivable that a severe 
drought should result in these underground supplies fading, 
and thi3 has actually occurred over limited areas , but as 
a rule, though the percolation level may fall after a 
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drought, the well remains serviceable and the level rises 
again when wet seasons ensue 

Limns wells. 

We have just mentioned that the sides of a well mvj 
need protection it is the extent of this need which mainly 
determines the cost of mating a well Lining may be 
required for wells of both hinds and the methods adopted 
in the two cases are generally similar Where the "oil 
through which the well passes is throughout clay 01 stiff 
loom it may be possible to do without any protection, as 
the earth at the sides will retain its place even when wet 
Deep unprotected wells of this sort may last for a long 
term of years, but they will eventually wear out as the 
slow oozing from the sides and the splash of water spilt 
while bemg lifted tend to loosen the earth and make it fall 
into the well 

It may, however, happen that the well has to pass 
through a bed of sand or light, friable loam , if this is left 
unprotected, the loose earth soon falls into the well, bring 
mg with it the loam or clay which rested on it, and the 
well is spoilt Very ingenious methods have been devised 
by cultivators for preventing this injury the commonest 
is to protect the weak part of the well by a thick rope of 
twigs coiled round it arhar stalks and the coarsest high 
grasses are usually employed for this purpose Some- 
times a hollow cylinder of arhar stalks is woven basket 
fashion and fixed in the weak place , sometimes the 
cylinder is built of pieces oi wood pegged together, and 
sometimes the weak place is lined with bncks resting on a 
shelf or bevel cut in the well Cylinders of corrugated 
iron can also be employed the} cost more than the other 
devices but last longer In the case of a percolation well a 
lining 13 usually required for a few feet at the bottom 
If however the soil is <tndy throughout, or if there are 
numerous bands of sand, the whole well must be lined. 
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Either the well may be dug in the usual way and then 
lined from the bottom with bricks uncemented or cemented 
only with mud, or a masonry cylinder (strengthened some- 
times with iron rods or bands) is built up on a strong ring 
ot wood or iron (called the curb) and gradually sunk by 
digging the earth from beneath it until the claj bed on 
which it is to rest is 1 cached 

Tnere are m inj important points in this operation 
which we cannot deal with fully the practical work of 
sinking a cylinder must be carried out either by a profes 
sional engineer 01 by a practical builder who has ex 
penence of what has to be done One great danger w the 
use of bad mortar, which may lead to the cylinder break 
ing another is that it may be sunk crooked, usually with 
the same result 

Conditions for spring wells. 

Apart then from the u°e of good materials and the 
employment of careful workmen, the great point in under 
taking the expensive work of sinking a masonry spring 
well is to be reasonably sure ( 1 ) that a bed of saturated 
eoaise* sand exists at a reasonable depth, and ( 2 ) that it is 
covered by a layer of clay sufficiently thick to support the 
cylinder that will rest on it In popular language the bed 
of clay lying over the saturated sand is known as wtoto, anf l 
‘foundation-clay’ is a convenient English equivalant Foun 
datton-clay is generally, but not universally, met with m 
the greater portion ol the well irrigated area in the 
Gangetic plain from Aligarh northwards its distribution is 
more irregular and further east there are numerous loca 
htics where the layer is too thin to support a well or is 
altogether absent In villages where wells are numerous 
the cultivators rarely or never make a mistake in locating 
the site of a well the localities which should be avoided 

• If the sand u very fine, the water w 11 not flow rcadil) i a6 th« 
well 
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have been learned by experience which is carefully trea- 
sured up But in a locahtj where failures have been 
frequent or where there are few existing wells, cultivators 
dare not risk making a well which may prove a failure: 
hence these localities remain umrngated and are liable to 
serious injury in dry years In all cases where the cul- 
tivators are doubtful whether a well can be sunk, it is 
advisable to begin by taking trial borings A boring is 
“imply a narrow hole sunk in the earth the nature of the 
earth brought up is noticed and a person trained m the art 
can infer almost with cemintv from these indications 
whether a well can be sunk or not This precaution should 
always be taken when it is desired to sink a well in a 
place where a cultivator is not willing to take the risk In 
some of the western districts the profession of well borer 
has come into existence in recent jears , but m most parts 
of the provinces it is necessar\ to engage one of the borers 
who are provided bj the Agricultural department md 
supplied with suitable tools 

It occasionally happens that a well is a failure it goes 
wrong in sinking, or though properly sunk verj little 
water flows into it In such cases is not necessary to 
pronounce the well useless a defective well can often be 
cured by an expert We cannot describe here all the 
defects that may occur or the remedies that should be 
applied and must leave the subject as one on which the 
ordinary person should be content to obtain expert advice 
Two common cases may however be mentioned Some* 
times the foundation-clay is so thick that it cannot be 
pierced by the ordinary tools when this is the case, the 
tools used lor tml bonqys are effectiv e Again, when the 
supply of water is deficient, it may often be verj greatly 
increased by sinking a pipe down to the next underlying 
sand hod boring tools can be used for this purpose 
also 
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Methods of raising: water. 

As a rule the water available is at a lower level than 
the field which it is desirable to irrigate, the only exception 
being where a canal Sows above the level of the surround 
mg land, or in hilly country where a reservoir waters land 
below its embankment or where a stream can be carried in 
branches over sloping ground The first thing m utilizing 
the water is therefore to raise it to the required level 
The best means of doing this depends on the height to 
which the water has to be raised 

For lifts of less than four feet, the ordinary implement 
is a closely woven basket held at the ends by ropes This 
is worked by two labourers who swing the basket into the 
water and then empty it at the higher level into the 
channel by which it is meant to flow This is hard work, 
and four men working by turns must be employed to each 
lift the merit of the system is that it involves little 
capital cost while its defects are (1) that a good deal of 
water falls back each time the basket is raised (2) useless 
work is expended on raising the basket (S) the process is 
slow "When the rise is up to eight or nine feet two lifts 
have to be employed each with four men An alternative 
to the basket lift is the chain pump which consists of a 
senes of discs on an endless chain passing over a wheel 
and through a pipe as the wheel is turned, the discs rising 
through the pipe bring up a constant stream of water A 
small pump of this sort requires rather less labour than 
a basket lift when properly fitted there is no loss 
by spilling nor is there any useless work as the cham 
and discs coming up are counterbalanced by the chain and 
discs going down This pump can do better work than a 
single basket lift but its efficiency is greatest between four 
and twenty feet as it can then replace two or more lifts 
Its drawback is its first cost (about fifty rupees) which 
puts it out of the reach of the ordinary cultivator It ia 
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however extensively used by cultivators who have a large 
area under crops such as cane and potatoes, which require 
large quantities of water Two pumps of this hind can be 
geared together and worked by a pair of bullocks this 
forms a most efficient lift but the cost of gearing la «o 
great that only the largest cultivators can afford it A 
simpler lift (the Baldeo) is made on a different plan to be 
worked by cattle but its practical efficiency has not yet 
been fully determined and it is in use in only a few places 
Canals are usually so planned that the lift does not 
exceed eight or nine feet, and this is the usual limit also 
with jhils and tanks though in special cases water is raised 
from these sources by three four or even five successive 
basket lifts For shallow percolation wells (say six to 
fifteen Feet deep) there are two common lifts the charkln and 
the dhtnkh These are 6imple arrangements for lifting a 
jar of water and counterpoising the weight of the jar, and 
can be understood at a glance For deeper wells it is 
usual to raise the water in a leather bucket drawn by cattle 
walking down an inclined plane For lifts over twenty 
feet no cheap lift has yet been devised which can compete 
with this indigenous system. The inclined plane is worked 
on different methods in the east and the west of the pro 
vinces in the west two pairs of bullocks are used to each 
lift one pair coming up to the well while the other pair 
raise the bucket while in the east the work is done by a 
single pair The western system (known as kill) save-> 
time and is less severe on the bullocks which do not 
undergo a sudden jerk as the empty bucket is returned to 
the well the eastern system ( lagor ) involves less capital 
expenditure on bullocks and is therefore more salted to 
the means of small cultivators 

The form of lift known as the Persian wheel is in com 
mon use with wells in the extreme north and extreme 
south of the provinces, but is unknown in the intervening 
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country It consists of a rough frame work, working in 
the mouth of the well with an endless string of earthen 
pots hanging on it as the drum is turned by a rough 
wooden gearing worked by cattle the full pots come up 
out of the water and emp^y into a trough This arrange 
ment appears to be less effective than the inclined plane 
but it is suited to the particular conditions of the tracts 
where it is found 

There is a wide scope for the employment of mechanical 
power— preferably oilengines — m raising water from the 
rivers and the larger jhils The actual cost of raising 
water b\ an efficient engine and pump is very much les-> 
than that of the indigenous methods but to secure economj 
a certain minimum supply of water must be kept up 
This method therefore is beyond the reach of individual 
cultivators, but can be profitably adopted by groups of 
cultivators or by individual landholders Probably some 
wells also would yield a sufficient minimum supply to 
justify the use of an engine but in this case there is tbe 
risk that the foundation claj may collapse if too much 
water is drawn, and landholders should obtain expert 
advice before deciding on an installation 

Application of water to the land 

The proper application of water to the land is a matter 
requiring much experience and judgement, and also a cer 
tain amount of luck No rules can he given for judging 
when a field requires water and a cultivator is often 
tempted to withhold water for a few days m the hope of 
rain If the rain does not come, the growth of his crop « 
injured but, on the other hand if ram comes just after 
irrigation, some of the land may get an excessive supplyi 
and at least equal injury result 

The amount of water required and the number of water 
ings vary with the crop and with the soil Particular* 
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lta nee ds „ r etch crop mil be found in the deluded 

SnX-" - - -«■* the :, ; t 

remembered that plants require a continuous supply 
mater adequate but not excessive *> as a field can on y 
be ungatri from time to time, it is obvious that its soil 
mill be sometimes rather too met and sometimes rather too 
drv for the best possible growth hence an occasional 
light irrigation is desirable in preference to a single 
JL sealing, but the cnltivator is a busy man and 
must attend to all hi, laud in tarn, and m practice he 
arrives at a rough son of comprom.se, giving perhaps 
rather more mater on fewer occasions than rs desirable 
Avain it 1. obvious from what we have seen regarding 
drainage that a well drained study oil mil require 
far more miter thau i nch loam to beep it in condition , 
in fact the aery sandy sods require o much water 
that they are practically never irngated On he other 
hand the heaviest clvys are seldom 0 . never irrigated 
,n the cold weather as the effect ol watering these 
„ to waterlog the surface Between these two extremes 
the cultivator regulates the amount ol water to the best of 
his ability SO as to give the plants the greatest chance of 
favourable growth the piacuce of the shilled cultivator 
cannot be unproved in tins re,pe t In one point, how 
ever practice is frequently defective, for when canal water 
can flow on to the lands, too much is very often used at 
one tune Where water has to be raised the costand 
labour of raising it ensure that there .a no excess but 
when it flows freely, less care is tahen and the lower parts 
of a field are apt to get swamped 

Another point of importance is to see that each part of 
the field gets its fair share of water This IS usually 
effected by dividing the field into compartments by low 
ridges of earth (known as Uan), as soon as the seed has 
been own The water is then allowed to run into each 



( 88 ) 

compartment in turn till it is sufficiently moist Obvious 
Iy the smaller the compartments the more evenly can the 
water be distributed but, on the other hand smaller com 
partments involve more labour both in construction and in 
watering and here again the cultivator effects a compro 
nnse The most valuable crops get the smallest compart- 
ments as we can see if we compare a poppy field with a 
barley field and the greater the cost of raising water the 
smaller are the compartments, so that generally “peaking 
the size of the compartments la smaller in well tracts than 
in canal tracts, and within canal tracts is smaller for lift 
than for flush irrigation 

Relative value of canals and wells 

The question is often asked whether well or canal 
irrigation is best how there is no doubt that for all 
ordinary crops canal irrigation is easier consequently 
canals will as a rule supersede wells where they come into 
competition In special cases however wells may still be 
preferred, the reason being that the water contains some 
valuable plant iood. This is specially true of wells near 
houses which contain the substance known as saltpetre ~~ 
composed of potash and combined nitrogen this is an 
admirable manure for most crops especially for tobacco 
and so we And that tobacco is where possible irrigated 
from such wells It must not be supposed that canal 
water contains no plant food the fine silt which it carries 
contains a certain amount of mineral plant food while 
combined nitrogen is also present derived partly from the 
ram water and partly from organic substances which have 
fallen into the water and decayed But the manunal 
value of canal water is nothing tike that of a well very 
rich in saltpetre though it may be equal to that of a well 
m the open country 

To sum up in the practice of irrigation as in tillage 
the average cultivator has little to learn His success is 
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conditioned by the capital he can command, and for want 
of capital he often has to put up with an inadequate supply 
of water and with inefficient means of raising it to the 
surface It follows that the greatest benefit a landholder 
can confer on his estate is to ensure an efficient water 
supply for all land where irrigation is possible 
Note to Chapter VII 

An immense mass of information on wells will bo found m the 
papers relating to the construction of wells for irrigation, publ abed 
in 1833, by the College Press at Roorkee The theory of wells is con 
c sely explained in “ The Manual of Irrigation Wells " by Mr E A 
Molony (Allahabad Government Press) For a discussion of the wider 
principles of lrngat on the reader may be referred to the Report of the 
Irrigation Commiss on of 1901— 03 

CHAPTER VIII— MANURING 

Supply of mineral plant food 

As we have seen in the first chapter, all crops take some 
plant food from the soil, so that in process of time the 
mineral plant food must decrease in quantity But the 
reserve supply is so great and the amount consumed is so 
small that this question is not of immediate practical un 
portance in the case of ordinary cultivators further little 
of the mineral plant food can be absolutely lost as neither 
potash nor phosphoric acid can pass away into the air, and 
therefore these substances return to the soil in ashes, ex 
crement or decayed matter so long as the produce of the 
land is consumed on it Where however, the produce is 
exported the land is certainly impoverished and to this 
extent the provinces lose mainly by their export of oil seeds 
and of bones, the latter containing large quantities of 
phosphoric acid Under the easting conditions,, however 
these exports must continue though they undoubtedly re 
present a sale of part of the capital of the country , the 
cultivator does all he can when be sees that the ashes or 
refuse of whatever is consumed goes back to the land 
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Supply of combined nitrogen. 

A regards combined nitrogen the position is different. 
We have seen in the first chapter that the stock present in 
the soil at a given moment is probably of less importance 
than the conditions for bacterial activity but there is no 
doubt from the practical point of view that the utilisation 
of all nitrogenous manures available in the village 13 a 
matter of fundamental importance The mam substances 
Avhich the cultivator has at his disposal are (1) human ex 
crement, (2j human urine. (3) excrement of cattle, (4) 
urine of cattle (5) dead leaves, stalks wool, hair, and 
household refuse generally 

Use of human excrement. 

The disposal of human excrement and urine is governed 
by the social habits of the people and there is no near 
prospect of any regular system of sanitation being intro 
duced in the villages Asa matter of fact, however, much 
of the excrement does go to enrich the soil of the fields 
close to the houses and even the portion which is deposited 
on waste spaces m the village is not wholly lost, a3 some 
of the products of its decomposition find their way into 
the underground water and so into wells but it would be 
a distinct benefit to agriculture as well as to samtation if 
public opinion should prevent the pollution of the village 
site and require all excrement (solid and liquid) to be de 
posited in the fields In towns which are too large for the 
population to be within easy reach of the fields, the excre 
ment is removed by sweepers and either sold to those 
cultivators whose caste rules permit them to handle it, or 
else buried in the ground The latter course is usual in 
the neighbourhood of the larger towns ordinarily a pit is 
•fillsd mih eiSTsuteoi nod ihsa c&r-er&d with ■swtb idler 
sufficient time for the putrefactive processes to go on, the 
pit will contam a dark substance which can be handled 
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without offence and is known technically as pondratte it 
is an exceedingly valuable manure containing large quan 
titles of combined nitrogen and is used chiefly for the 
more expensive crop snch as po atoes vegetables and 
sugarcane though it can be u^ed profitablv for the aple 
crops also This system does not however save the 
combined nitrogen of the excrement the aggrega ion of 
large masses with Wsufficien access of air is no the most 
favourable condition for the ba tena which would effect 
putrefaction in the most desirable wav and considerable 
quantities of combined nitrogen escape in the form of 
ammonia the pungent mell of whi h (flavo ired by other 
products of decav) i* a permanent feature of the localities 
where excrement is buned. An alternative system which 
is pursued in man) cantonment* is to bury the excre 
ment m very thin layers m shallow tren he* and to 
cultivate the land as soon as putrefa tion is complete. 
This system rhich is to be preferred on sanitary 
grounds is also effective from the agricultural point 
of view as the loss of nitrogen is much Ie^» it require* 
however a very large area to deal with any con 
siderable amount of excrement and it is not wholly «atis 
factory in heavy cla\ where the soil is not easily penetrated 
by air The best results are obtained with light sandy 
soil 

Various other methods of sanitation are now on their 
tnal the common feature of which is that the excrement 
is caused to putrefv not in earth but in water so that 
the combined nitrogen dissolve* in the water which 
can then be u ed both for irrigation and manuring 
It mast be recognised that the disposal of excrement 
in cities and town* is primarily a question of samfa 
tlon, the agriculturist bik. merely to make the be^t 
u«e of the material which the sanitary authorities pro- 
vide 
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Excrement of cattie. 

Next as regards cattle excrement The value of cow 
dung as a manure is well known to the cultivators, and if 
they burn the dung instead of applying it to their land it 
is mainly because they cannot obtain other fuel , to a cer 
tain extent also cowdung has special advantages as fuel 
in that it keeps alight for a long time with little consump 
tion Whether landholders can profitably take steps by 
providing other fuel to save the cowdung for the land is 
a question the answer to which depends on the resources 
of individual estates , it may be noted, however, that a 
custom frequently prevails under which so many months 
dung is kept for fuel while the balance is set aside for 
manure, and that of course the ways of individual cultiv 
ators differ enormously the good cultivator is careful of 
his dung pit 

Dungr-pits. 

The best results are not obtained by putting dung on 
the land while fresh , it is better to keep it together till it 
has rotted, that is, till the combined nitrogen has come 
into a state where it is available for plant food. The 
method of storing is most important, as bad storage may 
lead to considerable loss, and the cultivators of these pro- 
vinces are perhaps less skilful in this than m most branch 
es of their work To begin with, the dung pit should be 
out of the reach of rain, as water will wash out of it such 
portions of the combined nitrogen as have become ready 
for plant food the pit should therefore be protected by 
some sort of a roof, and it should have low walls to pre 
vent surface water flowing into it Secondly, much 
depends on the conditions under which putrefaction takes 
place we must regard a dung pit as swarming with many 
different kinds of bacteria or small living beings, each of 
which wants to feed on some part of the contents , some 
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kinds of these living beings -will waste the combined m 
trogen, while others will pat it into a proper form , each 
kind will thrive best under certain conditions of moisture, 
temperature and £6 ration, and the cultivator a object should 
he to keep his dung at such a heat and so supplied with 
air and moisture that the beneficial bacteria will thrive 
and multiply and the harmful species will find it difficult 
to exist There should not be too much air inside the 
heap of dung, or in other words, it should be fairly closely 
packed, the heap should not be too dry so that in hot 
weather it is desirable to sprinkle it occasionally with a 
very little water If these conditions are fulfilled and 
especially if the free access of water is prevented in the 
manner described above, all that the cultivator can do will 
have been done 

Urine. 

If much of the cowdung is lost to the land, the case is 
even worse with the unne, hardly any of which reaches its 
proper destination unless actually voided in the field or 
soaked up in the dung used for manure It is not desir 
able to collect the unne as a liquid and put it while fresh 
on the land, and if desirable it would not be practicable 
In most countries cattle have litter (straw, Iea\ es, Lc ) 
put m their stalls for warmth much of the unne 13 
soaked up by this, and as the litter when foul is thrown 
on to the manure heap the unne reaches its proper destrn 
ation In the greater part of these provinces the cattle 
have to do without litter as the straw is needed for fodder, 
and what dead leaves are available are used for fuel the 
cattle therefore when not at work stand on hare earth, 
into which the unne soaks and is lost Much of it can 
however be saved very cheaply and effectively wherever 
the cattle are kept under a roof the top layer of the floor 
should be dug out at intervals and the earth added to the 
manure heap, while fresh earth is put on the floor This 
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practice is followed by a few cultivators and its more 
general adoption would be a distinct gam 

Other refuse 

As regards the other refuse of the house it is usually 
pitted along with the dung and the organic matter rots in 
the same way while the mineral matter contained m 
the ashes is unchanged The mixture so obtained is 
spread over the field to be manured and the field is then 
ploughed so as to mix the manure with the soil before the 
seed is sown O casionally however dung is scattered in 
small pieces over land on which vegetables or valuable 
crops such as poppy and tobacco have been sown 

Urine earth can be applied either as ordinary manure 
or else scattered over growing crops It gives very good 
results when used as a top-dressing, that is applied to a 
growing crop 

Feeding cattle on the land 

It is not absolutely necessary to keep the dung and 
urine near the cattle shed and then carry it to the field in 
many countries it is usual to feed the cattle on the land 
to be manured and lea\e their dung and urine to work 
into the soil thus fodder crops such as turnips are large 
ly fed on the land In the duab this practice does not 
prevail in many parts the cultivator cannot spare any 
part of his land solely for fodder crops but must grow 
crops which will feed himself and his family as well as 
his cattle while in the west where the larger holdings 
allow of the growth of fodder crop3 the need for tilling 
the land as soon as the fodder con be cut the risk of theft 
if valuable animals are left out at rnght and the want of 
fencing combine to make it better to carry the fodder to 
the house but it is a common practice m the eastern 
districts to keep sheep on land that is to be put under 
sugarcane The sheep which naturally feed very closely 
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eat the stubble and weed* that are on the land and leave 
their dung and unne on it in other word* they are 
employed to tarn the weeds stubble and any other food 
they can pick up into manure containing it3 combined 
nitrogen. That the cultivator considers this a benefit is 
shown by the fact that he make* a small payment to the 
sheep-owner for the use of the sheep 
Special manures. 

The cultivator has in addition to dung urine and mis 
cellaneous refuse a few special manures at his disposal 
One of these is saltpetre which is \erj \aluable as con 
laming both potash and combined nitrogen in a form 
which can be taken up directly by the plant Where this 
substance is available it is used in small quantities as a 
top-dressing for valuable crops It is found mixed with 
other substances in places which have been inhabited for a 
long t penod In such cases the ground always receives a 
large quantity of combined nitrogen especially in the form 
of urrne this is worked up by the bacteria m the soil 
and unites with the potash present there and eventually 
makes its appearance as a white incrustation on the surface 
of the ground. This is of course mixed with earth and 
the mixture is used under the name of nona milti 

Another special manure is the substance known as cake 
which remains when oil has been preyed from seeds In 
most cases this is too valuable to be used as manure as it 
is an excellent cattle food , indeed til-cake is occasionally 
eaten by human beings but castor-cake has certain medi 
cmal properties which prevent its use as a cattle food. 
Now we have seen that m oil seed* there are two principal 
classes of substances (1) the oil and (2) the substances 
containing combined nitrogen When the oil has been 
removed the residue contains a great deal of the latter 
substances and makes an admirable manure for such crops 
as the better kinds of sugarcane The quantity available 
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for this purpose js of course small Other cakes are also 
available on a small scale the best of them is that which is 
obtained when the oil has been pressed out of the seeds of 
the mm. 

As has been said above, bones contain a great deal of 
phosphoric acid and also a certain amount of combined 
mtrogen, they have therefore a considerable value as 
manure Unfortunately however, these substances are 
not in a condition to be used by plants, and bones decay 
very slowly In many countries they are made into an 
excellent manure by treatment with sulphuric acid, the 
product bemg known as superphosphate or as dissolved 
bones Tho cost of sulphuric acid in these provinces ren 
ders this treatment commercially impossible, and the only 
way known of utilising the bones is to grind them into 
powder before putting them on the land This grinding 
accelerates the changes which are required to make tiife 
bones readily available, but the powder must be very fine 
to be of real value, and grinding is expensive Many 
castes too have a prejudice against handling bones, while 
the ordinary alluvial soils contain sufficient phosphoric acid 
for the growth of ordinary crops The use of bones is 
therefore likely to develop very slowly, if it develops at 
all 

In most countries minerals containing potash or phos 
phone acid are largely applied as manures, but in the 
duab there is as a rule little need for these, and their use 
is economically impossible they do not exist on the spot 
and the cost of bringing them from long distances is pro 
hibitive 

As regards the distribution of manure over the 
various parts of a cultivator a holding, something has been 
said in the chapter on soils, and we shall return to 
the subject when dealing with the management of a 
holding 
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Hots to Chapter VIII. 

Detailed descriptions of rations methods of Eaving dung and urine 
will he found in BMlotm No 14 of tho Agr cultural Scries, publ abed 
by tho Super ntcndent of the Allahabid Government Press A goat 
iummary of what is known regarding the rotimg of mvnuie w 11 be 
found in “Agricultural Bao eriology ’ by H W Coon (London, 
Rebman) 4 The Firm Manual * published by the^supermtendent of 
Government Pr ating at Calcutta miy be refirred lo for on account of 
the shallow trench system of disposing of refuse 


Chapter IX — HARVESTING PAYMENT OF RENT, 
AND DISPOSAL OF PRODUCE 
Time of harvesting-. 

The right time to harvest a crop cannot be ascertained 
by reference to rules, but can only be learned by expen 
ence A crop has to be harvested as «oon as it is ripe, 
sin-e a ripe crop standing in the field very soon detenor* 
ates some of it stolen, some taken bj birds or animals, 
or knocked off the plant by wind or rain, while in some 
cases, especially sugarcane, t K e composi ion of the produce 
undergoes rapid changes Rip»ne»s in fact means that the 
produce has just reached the stage wLere it is most valu- 
able for the cultivator's purposes 

Harvesting of some crop or another is going on almost 
throughout the year from August to May In August 
indigo is being cut and the first of the e mail millets are 
ripening By September the maize bai vest is in full swine 
and the earlier rices are bcmg cut the mam kharif har 
vest (millets, pulses, cotton and finally, late rice) goes on 
from October to December by which time the earliest 
sugarcane is ready for pressing Thi3 operation continues 
till February or March, and as soon as it is over the earliest 
of the spring pulses are ready to be gathered , then follows 
* the wheat and barley harvest, which lasts till about the 
end of April Meanwhile all sorts of minor crops have 
been gathered potatoes come in during February, a r arge 
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\ anety of melons, cucumbers and pumpkins at mlervals 
from April till October the hot weather millet (known 
as either chehn i or sawan) during May and June and the 
mango crop in the same months The rabi ripens much 
earlier m the east than in the west there is nearly a full 
months difference between Benares and Meerut The 
prolonged cold wea her in the west accounts for the differ 
en e as up to a certain point plants mature quicker the 
higher the temperature In the khanf season on the other 
hand the crop3 usually mature earlier in the west where 
the ram of September is as a rule less copious than in the 
east 

Methods of harvesting 

There are two main methods of harvesting besides 
numerous special methods applicable to particular crops 
Where the ears of gram are comparatively few and con 
spicuous it is usual to cut them off and get out the gram 
separate from the rest of the plant This is done in the 
case of juar bajra and maize in the first two the ears are 
placed on a bare piece of ground and cattle driven round and 
round over them the feet of the cattle gradually knock 
the grain out of the ear and in time (for it is a tedious 
pro ess) all the grain is separated As soon as this point 
is reached the gram is winnowed this is done by lifting up 
the stuff that has been trodden and letting it fall m a 
current of wind the gram is heavy and falls straight to the 
ground while the fragments of the heads are lighter and 
are blown a little distance off The grain thus accumu 
lates in one heap and the broken heads or chaff m 
another 

In the case of maize the cobs (as the heads of grain are 
called) are not trodden out as this would damage the bulky 
seed but beaten with sticks till the grain falls off This 
method of beating is also practised with some other crops 
either the ripe plants are beaten with sticks or they are 
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themselves beaten against the ground till the gram falls 
out 

With most of the crops that produce large numbers of 
heads of gram, the whole crop not the heads only, is put 
on the thres hing floor and trodden out by cattle, and the 
grun is then winnowed out by the method just described 
Tins is done with wheat, barley, most of the pulses, and 
various other crops Winnowing, which looks so simple, 
really needs a good deal ot skill m order to judge the best 
height from which the grain should fall and the «peed of 
its descent Given this skill it is a most efficient process, 
and the gram is left in a heap wonderfully free from chaff 
and dust the chief drawback is that sometimes in Novem 
her and December the wind fails, and it becomes necessary 
to create a current of air by waving a blanket or doth, 
failure of the wind need hardly ever be feared in March or 
April 

The method ot harvesting naturally affects the state in 
which the rest of the plant is left When the ears are 
trodden out separately the plant is left unbroken , m some 
parts of the country the juar and bajra stalks are left 
standing m the field* till wanted for fodder, while else 
where they are cut and stacked in the field or stored in the 
house. Before being used for fodder they are chopped up mto 
pieces of half an inch to an M"h long, whi^h are easier for 
the cattle to eat than the long steins Maize stems when 
dry are very mnutritious and are used mainly for fuel , but 
the green stems are given to cattle, usually mixed withjuar 
Where the whole crop has been trodden, as m the case of 
wheat, the plant is left broken mto small pieces which can 
Jipgtvmr lAriSnttlr ivnAhmV .fnxihn- pwpjftaViUiE 

The special methods of harvesting are employed mainly 
with those crops which are grown not for food but for some 
* This is a most objectionable practice because the stalks harbour 
in«a:t-pests at wiH be explained m the nest chapter 
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other product Thus the whole indigo plant is cut when 
green and steeped in water to extract the dye the cotton 
pod3 are picked separately by hand and the fibre removed 
from the seed by a pro ess known as ginning hemp is 
soaked in water to rot the stems which are then beaten 
till the fibre is freed the heads of the poppy are lanced 
and the opium that oozes out is scraped off the leaves of 
the tobacco plant are picked and dried m the sun and c oon 
Again we have seen that some food crops are grown not 
for the seed but for the reserve of nounsl ment which the 
plants store under ground in these cases the crop is har 
ve3ted simply by digging up the store when it is fully 
accumulated as with potatoes radishes yams and various 
other vegetables Sugarcane is treated by a separate pro 
cess the jui e is pressed out of the canes as soon as they 
are cut and is boiled down till the whole 13 obtained as a 
solid or a thi k liquid These special processes will be 
described where necessary in connection with the crops to 
which they are applied 

Defective methods 

It is important to remember that these me bods of har 
vesting whi h cultivators have worked out for themselves 
in the course of centuries are adap ed primarily to their 
own needs sin e there was no possibility of exporting ordi 
nary produ e until quite re ently It is therefore oDly to 
be cxpe ted that their methods o ca3ionally produce results 
that are nob welcomed in European markets This 13 least 
no l-eable in the case of gram all that anyone wants is 
to have his gram unbruised and free from other substan es 
and the cultivators methods give this result very fairly 
Indian wheat had until re ently a reputation for being 
full of dirt but Dr Voelcker s enquiries showed that most 
of this dirt did not come from threshing floor but was 
added afterwards by way of adulteration and since English 
buyers have insisted on a high standard of purity the 
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standard has been untamed without « On the 
other hand, no Kuropean market would loo. at the slug 
that the cultivator turns out as sugar his fibres are some 
times so badlj prepared that much of their value is lost 
and the Savour of his ordmarj toba-co is not appre-.ated 
even by his richer neighbour. The question of adapting 
his method, to the tastes of a wider marhetjs of gr«.t 
practical importance but can hardly iscusse s 

L-e the bet chance appeals to be the multiplication o 
collectmgagenc.es under shilled supervision witch shall 
tahe over the raw produce and work it up for the market 
The great spread of codon ginning mills in recent years 
indicates the direction which this movement may take in 
future 

Disposal of produce. 

Toe cultivator has usually to dispose of most of bis pro- 
duce as soon as it is harvested When possible he stores 
enough food to last his fanulj till the next crop is ripe i and 
to meet his expenditure on wages , and ho usually keeps his 
small supply of hemp fibre, a li.tle of In. cotton and so 
on, but he has to sell a good deal to pay his rent and to get 
enough money for his unscellaneous expendUure Some 
„mes, however, he is heavily in debt audbas tohand over 
nearly the whole of his produce to his creditor, who then 

allows him enough to keep his family alive tUl the next 

harvest Cultivators in this position have no interest in the 

disposal of their crops beyond keep, ng whatever they can 
out of then creditor’s hands The man whose produce is 
mbs own hands either sells it to a trader living in hr, 

village or takes it to the nearest market , but there are cer 
tern crops which are commonly grown under another 
arrangement, namely, indigo, sugarcane and poppy The 
manufa-turers of these products are naturally anxious to 
assure a supply of raw material for the y ear, and a system 

has grown up under which they assure themselves by giving 



( 102 ) 

advances of money at seed time to cultivators who under 
take to supply them with the produce of a certain area at 
a fixed price Theoretically this is a good system the 
* ultivator is assured beforehand of hts market and the 
manufacturer of his raw material, while the former gets a 
cash advance just when he most needs money, and where the 
parties can trust each other the system works well in prac 
tice This is seen most conspicuously m the case of poppy, 
where the advances are given by Government, and in the 
neighbourhood of some indigo factories held by upright 
and considerate manufacturers But where the manufac 
turer is untrustworthy (as in the case of many of the 
smaller indigo concerns, and a large number of sugar boilers) 
the practical result of the system is evil the accounts are 
manipulated against the cultivator and as soon as he 
can be shown to be in debt at the end of a season 
he may be forced by threats of legal proceedings to 
grow a larger area than he can manage, and often to 
accept a lower price He thus falls into the power of the 
manufacturer who takes good care to maintain his hold 
over him 

One practical evil ot the system when worked in this 
way 13 that it interferes with a proper rotation of 
crop 3 thus while the indigo business was prosperous 
indigo was sown far too often in many fields, and the soil 
injured in consequence so, too, there are parts of Rohil 
kband where the land 13 forced under sugarcane so frequent 
ly that it has become impoverished , the cultivator is 
bound to grow a certain area, for he is ordered to do so by 
the manufacturer who is his creditor, and as he cannot 
enlarge his holding he must use some of his land that bore 
the same crop quite recently, when, if he were a free 
agent, he would certainly grow something else It is 3 
remarkable fact that the decline in the cultivation of 
indigo due to the fall in the pri^e of the dj e was a source 
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of intense satisfaction in many villages that formerly put 
a large area under this crop 

The necessity for the prompt sale of produce is un 
doubtedly an evil Just after harvest so many cultivators 
are m a hurry to sell that the buyers are able to lower 
prices, and the seller loses accordingly, had he enough 
capital to enable turn to hold his produce for a few weeks, 
he cquld get substantially higher prices. But this evil 
is not confined to these provinces, but is to be found 
wherever small holdings are common and the holders are 
not organised, one of the most valuable results of 
organised co-operation in agriculture is that it enables 
cultivators to wait for a favourable market 
Payment of rent. 

As we have indicated above one great cause of early 
sales 13 the need for paying rent the landholder is usually 
in as great a hurry for cash as the cultivator In most 
parts of the provinces rents are calculated and paid in 
cash, and may \ary from one rupee an acre for the worst 
bhur and the more precarious ncefields to from twelve to 
fifteen rupees for the rich goind round villages, and to fifty 
rupees or more for market gardens near the larger cities 
The rents of course depend largely on the competition 
for land , in tracts such as Bundelkhand and the unhealthy 
Tarai, they represent a much lower share of the produce 
than m the central and eastern districts, where every patch 
of fertile land has many claimants and the difference 
between the two cases is seen not only m the amount 
which the landholder asks for but in the amount with 
which he is contented. Where tenants can be found 
easily, a man who does not pay promptly can be got nd of 
and replaced by a more satisfactory tenant, bat in the 
backward tracts the land is waiting for cultivators and 
ejectment is very rare , hence the tenants pay on the whole 
a much lower proportion of the demand than in the 
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districts that are thickly populated , they claim more conn 
deration for any accidental injury to the crops, and if the 
landholder insists on fall payment, they are apt to leave 
the rent unpaid throw np tleir holdings and take fresh 
land in a neighbouring village Thus the real pressure of 
rent in such tract is even less than is suggested by the 
amount demanded which is in fact an ideal only to be 
realised in the best of seasons 

Cash rents aro however not universal In some largo 
tracts anil numerous smaller areas the rent is calculated 
by somo system that raakc3 it depend on tho amount of the 
produce Tl cso systems aro usually found where the pro 
duco is precarious the landholder has then to share the risk 
(floss in order to get tho land cultivated Too simplest 
of tl eso systems is actual division of the produ e (b dll) 
tho grain on the threshing floor is weighed and the land 
holder a share handed over to him tho share varying from 
one half to one fo irth or even loss according to the risk ir 
volved in cultivation and tho strength of the tenant a posi 
tion Tho drawback to this system from the landholder s 
point of view is the risk of fraud tho risk is least where 
he lives m tho village and collects his own rent whilo 
when he lives at a distance and employs an agent his share 
is often con iderably reduced before it reaches him A 
variation of the system more favourable to the landholder 
is the method known as kankut under which the amount 
of the standing crop is estimated and the landholder s 
share valued at a fixed rate the value being payable in 
cash Here too the landholder is liable to be cheated in 
the estimation but on the other band ho is often able 
to insist on a rate much more favourable to himself than 
he would get if he took tho produce to market 

These are the commonest systems of calculating rent, 
the otl ers are much localised and need not detain us 
though we may mention that in which tho rent of a field 
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vane> from year to year with the nature of the crops sown 
on it, a plan that looks cumbrous but is apparently suitable 
to the tracts where it is to be found In all cases, except 
that of actual division of produce the cultivator is forced 
to sell soon after harvest to pay his rent and even where 
produce is divided the landholder is apt to sell his share at 
once, so that the objectionable flooding of the market is 
not appreciably reduced 

ifot« (a Chapter IX 

Tie natal systems prevailing in the provinces can best be studied in 
the earlier settlement reports there seems to be no work dealing w th 
this interesting subject as a whole 


Chapter X — PLAXT DISEASES A\D PESTS 

Growing crop* are exposed to injury from an immense 
variety of living things , we may conveniently classify the 
hung enemies of crops as either animals insects fungi or 
weeds, and we may ■’ay roughly that the smaller themdivi 
dual enemy, the more numerous it is and the greater injur) 
does it cause 

Animal pests 

Among animals pests there is first man who steals the 
melons, the maize cobs and the fruit, and occasionally 
reaps part of some one else s field. Then there are the 
cattle which are apt in their hunt for food to graze on the 
growing crops and the monkeys, which religious senti 
ment still allows to congregate m such numbers that they 
do a great deal of damage in the fields Of wild animals, 
pig are probably the worst they live usually in the low 
land, but come into the cultivated ground at night hunting 
for the roots which constltate their f&rourite food, aad do 
much harm by rooting and digging among the crops Deer 
feed on growing crops, and do nearly as much damage 
with their feet as with their teeth jackals make aspeciali 
ty of maize, pulling off the cobs, and al«o eat sugarcane 
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porcupines dig up seed potatoes and other root crops, and 
in some places are ruinous to young trees , rats construct 
extensive burrows in the fields, and sometimes cause con 
derable loss by eating the produce or by storing it in their 
burrows , squirrels and some birds pick the ripe grains out 
of the crops , and in fact there is hardly an animal that ha3 
not to be guarded against 

Remedies. 

Watching is the great preventive of all attacks of 
animals , for the fields are almost universally unfenced and 
the country is so open that they can go where they like 
As soon as the crop comes to a dangerous stage, a shelter is 
put up in the field often raised high above the ground 
and the members of the family take it m turns (sometimes 
with assistance from labourers who are past other work) to 
occupy these shelters scare away the birds and animals 
and keep a look out for thieves Where wild animals are 
numerous some oDe in the village often po«sesses an ancient 
gun which is fired occasionally rather to fnghten than with 
any intention of killing , and the liberal grant of licences 
for such guns is the only way of helping the people living 
near forests or riverside jungles, care being of course 
taken that the guns are such as to be unfit for use by 
criminals 

Monkeys cannot be killed or injured, as they are sacred 
to most classes of Hindus, but when they increase so much 
as to become an intolerable nui c ance, an expert is occasion 
ally hired to trap them and take them aw ay to an island or 
let them loose on the far bank of a river 

For field rats the most effective remedy is to irrigate 
the field drowning some and driving the rest to shift their 
quarters Musahars or men of some equally low caste are 
occasionally employed to catch the rats, but when a field is 
badly infested, nothing but a thorough flooding seems to 
have much result. 
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a fence along the edge of a forest so as to keep animals off 
a large area of cultivated land Some years ago Govern 
ment fenced in this way part of the Agra district which 
was going out of cultivation owing to the inroads of wild 
cattle from an adjoining state the operation is however 
very costly and can be recommended only in exceptional 
cases 

* Birds. 

It is important to know that all the birds seen in the 
fields are not enemies Those which live exclusively on 
seeds or fruit are enemies as a rule, but those that live on 
injurious insects are indispensable to the farmer, and if their 
numbers are seriously reduced 'the insects on which they 
feed may increase to an extent that involves enormous loss, 
insect eating birds should therefore be protected and en 
couraged in any way that may be possible Recent inves 
tigations have shown that the great majority of the birds 
commonly seen in the plains are beneficial to the cul 
tivator 

Insects 

This brings us to the second class of pests — the insect 
Not all insects are obnoxious for, as we have seen in a 
previous chapter, some of them are indispensable to the 
proper fertilization of the plants, and there are some that 
live on other injurious insects, but the number of insect 
pests is very great They have not all been studied in 
detail, and all that we propose to do is to describe a few of 
the commonest and most injurious 

(1) Many caterpillars do a great deal of harm by 
eating the leaves off the growing plants or boring into the 
unripe seed pods and eating the seed The commonest 
perhaps is the one known as chkcda, which is to be found 
attacking the pods of gram peas and arhar at the end of a 
wet cold weather His ravages are not very obvious while 
the crop is on the ground, but when the pods are opened 
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the seed is missing, and what looks like a good crop may 
give a very poor outturn. There are numerous other cater 
pillars, nearly all of which seem to thrive in wet weather 

(2) The borers do great harm to juar and sugarcane 
Certain moths lay their eggs on the young plant, and 
the grubs coining out of the eggs bore into the shoots and 
then settle down there, feeding on the nutritive material 
which the plant is building up for its own use The most 
important measure to be taken to reduce their number is 
the destruction of roots or stubbles in which they can 
live during the interval between one cropland the nest 
The borers are known by various names in different 
places, or, dhoila and ghtrai being perhaps the commonest 

(3) Plant lice (aphis) ire another common pest , they 
are familiar on rose trees and other garden plants ind 
in the field are commonest on rape or mustard When the 
weather has been damp in January or February every plant 
of rape in a field may be seen swarming with these small, 
green insects they suck the sap out ol the plant and thus 
abstract the material that should go to form the seeds 
This aphis is usually known as mahun It is kept under 
control by lidy birds, which can usually be seen attacking 
it on the plants 

(4) With these may be compared the nee sapper (known 
as gmdhx), an evil smelling fly that settles on the stems of 
the nee plants and sucks the sap out of them 

(5) In the same way a sort of fly attacks the buds of 
the mango tree in damp cold weathers The attack may 
be detected by the skirting sticky stuff that exudes over 
flowers , this is the sap running out through the hole bored 
by the pest and where it has escaped hardly any fruit 
sets 

(6) A pest that has appeared recently is the potato 
moth the larvae of which bore into the plants and also 
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into the potatoes while stored, and make a large proportion 
of them unfit for use 

(7) The cane hopper, usually called phangi, has caused 
much injury to sugarcane in the eastern districts during 
recent seasons. This insect lays its eggs among the roots 
of the cane, and the eggs he dormant through the hot 
weather, the young insects emerge when the rains 
break, and soon begin to feed on the leaves of the 
sugarcane 

Regarding almost all the insects that come under the 
foregoing types, it may be said that little or nothing can 
be done when the pest has appeared in numbers, but that 
their numbers can be kept down by action taken at the 
proper time by all or neaily all the cultivators of a locality 
Much progress has been made in recent years in the study 
of the life history of these pests, and we now know in many 
cases the stage of their life at which they are most vulner 
able and can suggest changes in agricultural practice which 
will bring them under control Thus the eggs of the cane 
hopper can be easily destroyed by ploughing or digging the 
stubble fields between March and June the borers live 
through the winter in very small numbers and most of 
them will be found in the juar stubble, so that if the fields 
are ploughed and the stubble collected and burnt during 
the winter there will be relatively few borers in the 
following rams But it is not easy to convince the mass of 
the cultivators that the action recommended will be effect 
ive A few enterprising men may try it, but this will do 
no good a3 there will still be plenty of insects preserved in 
their neighbours' fields, and the absence of any apparent 
result will lead to the condemnation of the method In 
this case, as in so many others, progress depends on the 
bulk of the cultivators being organised for joint action , 
probably in the course of the next few years the co opera 
live societies will serve as effective pioneers of the changes 
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in practice which are indicated as the result of scientific 
investigation. 

White ants. 

Three o'her insects may be mentioned which in their 
Tanons trays do a good deal of harm, white ants, locnsts, 
and weevils The familiar white ant (dim.nl.) is to be 
found almost everywhere in the ground , usually it lives 
on dead matter, but in some place* it attacks the seed when 
placed in the ground and eats off the young root as soon as 
it forms The injur} is seldom »tnou> in the case of mo^t 
crops, though the number of wheat plants that mature in a 
field mav be appreciably reduced hut one suffers greath 
if the pieces put in the ground for «eed are attached The 
most effective remedv is to dig out the nests taking care 
to destroy the queen ant but tunelv irrigation will usually 
prevent =enous loss The use of such manures as caster 
cake or mm-eahe 1* al'O ad\antageous as these are disliked 
b) the ants , and the numbers will be kept down if the 
land is cleared of stubble after harvest ^ince there will 
then be little food available 

Locusts. 

Locusts appear to breed in \ery few parts of the pro 
vmces but from time to time they pass over us in enormous 
swarms from their breeding grounds in Rajputana or 
further west Where they settle they devour ever} green 
leaf and shoot and may cause great loss in a limited area 
It is usual to frighten them away by noise when they seem 
inclined to settle if they persist the best way of mitigat 
ing the loss is to drive them into trenches containing 
some water Should they be allowed to breed, the nest 
generation will do enormous damage, •'o that it becomes 
necessary to gather by hand the eggs, which the} have 
deposited in the ground 



( «2 )• 


Weevils. 

Weevils (ghun ) are small grubs that attack many 
kinds of gram when stored, especially during the monsoon , 
they eat all that is worth keeping and leave only an empty 
husk Cultivators who store their own gram manage usual 

ly, but not invariably, to avoid loss, but gram dealers some 
times lose a great deal m this way Where regular store 
houses of masonry are not available, the best course seems 
to be to plaster the inside of the receptacle thickly with 
cowdung and line it with bkusa , further it is advisable to 
store the grain m several receptacles rather than all m 
one as weevils spread very fast Small quantities of gram 
required for seed can be preserved in an ordinary ghara 
with a clay saucer cemented over the mouth , and in all 
cases it is a recognised rule that gram stores should not be 
opened during the monsoon The method of storage is 
however less important than the condition of the grain 
when stored it should be clean dry, and if possible hot, 
and the climate in May makes it quite possible to dry the 
wheat to a degree that will exclude weevils 
Fungi. 

The third class of pests is the fungi A fungus is a 
group of very small living beings, which cannot (like 
ordinary plants) draw their food from the air and soil, but 
require it ready made Some of them have acquired the 
habit of living inside other plants and feeding on the 
materials which the plant has prepared for its own con 
sumption, the result being that the plant cannot fill *t s 
seeds with food materials, or, m other words, that the out 
turn of the crop is greatly reduced There are enormous 
numbers of these fungi, but the only species that do great 
and common injury in these provinces are those known as 
rusts (m vernacular rai.ua or girwi) There are many 
rusts three are known on wheat, others on barley and 
others on linseed , their appearances differ in detail, but 



( 113 ) 

they can usually be recognised by yellow, red or dark 
spots or streaks formed on the leaves or stems They may 
be observed in almost any field and any 'ei«cn, but as a 
rule they do not multiply enough to cause «enon$ lo$s 
Damp, cloudy weather, however, enables them to spread 
with enormous rapidity, and where the dampness of the air 
continued for c ome time in January and February , very 
'-enous damage must be expected. 

To take wheat as an example In January small red 
or yellow spots may be noticed here and there on the leai es 
of a few plants in a wheat field let damp weather set in 
and the number of these *=pota will increase very quickly, 
so that the whole crop looked at trom the ground level has 
a colour like iron rust, and w places the ground it=elf is 
coloured with a rusty powder Ton. means that the fungus 
is living inside th* plants, and the rusty powder consists 
of what are called the sports being parts of the fungus 
(analogous to seeds) whi h separate off from it and can -start 
a new life When the attack l- bad it extends to all parts 
of the plant , later, lonr, black streaks will be seen on the 
stems, while if the ears are examined it will be found that 
the gram 13 shrunken or -hnvelled, or even in the worst 
years that there is only a 'mall black speck where the gram 
should be. In such cases the appearance of the growing 
crop may be most deceptive, for the damp weather will 
hare made the plants grow high and thick, and an inex 
peneneed observer may think there is an excellent yield if 
he does not take the trouble to look made the ears 

The study of these rusts is very difficult, and is no- yet 
complete. It is known however that what we have just 
described in a wheat field is the work of three different 
species, all living on the plant , and we can say with some 
confidence that no remedy «?n> be applied. To what extent 
the attack can be prevented or avoided is a question to 
which we will return. 
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Weeds. 

Lastly there are weeds It is common knowledge that 
innumerable plants spring up of themselves on any piece 
of land that is not hopelessly barren and the cultivator 
regards any plant in his field as a weed if he does not 
want it Tne seed^of plants are present everywhere 
many are carried about by the wind some by water, some by 
birds and animals while many lie where they have fallen 
from the plant Where the cultivator makes a seed bed 
to start his crop, he cannot help making a seed bed for 
many of the other seeds that are present, and they 
germinate along with what was sown Hence follows the 
necessity of weeding as otherwise the weeds would com 
pete with the crop sown for light and air, for water and 
plant food, and might smother it altogether These com 
mon weed?, however, are not a very serious evil so long as 
they are taken off the land before they drop their seed, m 
fact the cultivator uses some of them for vegetables and 
gives many of them to his cattle, the serious danger is that 
a plant with a very large root system may establish itself 
in land and hinder cultivation 

A good instance of this is the weed fcoisurai which is 
found in the middle duab from Aligarh down to Etawah, 
and also in a few other districts This plant has roots of 
exceptional depth, so that it can draw water from a low 
level If it gets a start during the cold weather, it grows 
almost into a shrub by July and has to be removed by 
hand, a laborious process, before the land can be tilled 
again But the best known instance is leant grass, one 
of the plagues of Bundelkhand. Its tough, wiry roots go 
very deep and also spread sideways, matting together in 
such a way that a plough cannot be driven through them 
'When then this weed has got hold of a field, the cuYtivahw 
is almost helpless, and in Bundelkhand he lets the field 
alone till the weed has worn itself out, a matter of ten to 
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twenty years The weed can, it is said, be killed by 
repeated flooding, but water is not to be had where it is 
commonest, and no other remedy is known at present, 
though it is probable that effective tillage implements will 
be devised for its eradication These a/e the only two 
weeds that affect seriously large areas of the provinces, 
though there is no doubt that many others would give 
great trouble if the fields were not weeded with the minute 
care they receive 

General remarks. 

"We have indicated above that the seeds of innumerable 
weeds are present everywhere, waiting for a chance to 
spring up • a similar remark is true also of fungi and of 
insects, and this must be realized clearly if we want to see 
the exact position of the cultnator in regard to these pests. 
As a matter of fact, the cultivator is not in the same posi 
tion as a mechanic or other workman. A mechanic takes 
the materials he needs and makes what he wants out of 
them, and he need not be afraid that his materials will pro- 
duce other things of their own accord , a carpenter making 
a box is not liable to find that his wood and nails have 
used themselves to produce something quite different But 
this is very nearly the position of the cultivator His 
materials are the light and air, water, and the plant food 
m the soil he may arrange them to the best of his ability 
to grow a crop of wheat and find that he has got a crop of 
weeds instead or having got his wheat to grow he may 
get no benefit of it, because the spores of rust were among 
his materials and the weather has given them a chance to 
multiply, and to absorb the plant food which was intended 
to form the grain 

Speaking generally, the plants or insects that we can see 
living on a square yard of land at any moment are very far 
from showing its capacities There are probably hundreds 
of seeds, and thousands of spores lying in the ground, 
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because the weather conditions do not give them a chance 
to grow change those conditions by ever so little and 
some of the seeds or spores may spring into vigorous life 
and reproduce themselves so rapidly that m a very short 
time the whole character of the life present in the plot has 
changed So again all kinds of insects are to be found in 
small numbers but a change m the weather may start some 
particular insects multiplying at an enormous rate We do 
not know m detail all the causes which affect the numbers 
of these pests but we know in a general way that a very 
slight divergen e fiom ordinary conditions is sufficient to 
make an enormous alteration in their numbers When 
then we hear suddenly as in 1899 of armies of caterpillars 
marching over the joong rice fields and clearing the plants 
off the ground it is not correct to regard this as something 
portentous or indicative of divine displeasure the occur 
ren e is unusual of course but it is to be expected in the 
circumstances In ordinary times these caterpillars like 
all other living things have to struggle hard for life they 
have to find their food and to avoid becoming food for 
other beings Thus out of the enormous numbers that are 
bom very few indeed live long enough to breed But with 
a slight change in conditions they may get their food much 
more easily or on the other hand their enemies may be 
hampered in their pursuit when the enormous speed at 
win h they multiply unchecked gives the idea that they are 
an entirely new phenomenon As we have said already the 
cultivator is more or less helpless in the presence of most of 
these small enemies but at least he knows when to expect 
them because past experience has taught him that given 
certain conditions the insects or the fungi appear of them 
selves 

There are however two practical consequences that 
follow from considerations such as the foregoing In the 
first place whenever the attempt is made to grow a new 
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crop in any locality, we must always be prepared to find 
that the new crop is specially suitable to some insect or 
another that has hitherto done little harm if so, that insect 
will multiply with extraordinary speed and may destroy the 
exotic variety The second consideration is that it may in 
some cases be possible to avoid the loss caused by a fungus 
or insect by growing a variety of the crop which (for what- 
ever reason) the fungus or insect cannot live oil An ex 
cellent instance of this is found in the history of the sugar 
cane in these provinces Some years ago a valuable variety 
of cane, known as agnul, was found to be most susceptible 
to a fungus known as lawahi> and by other names For a 
few years the people suffered great loss from this fungus, 
which may make a field entirely worthless , then they 
began to grow other varieties of cane which did not suffer 
in the same way We do not know, nor does the cultivator 
know, exactly why some varieties suit the fungus and 
others do not, but for practical purposes the fact 13 sufficient 
Most probably other fungus-diseases and notably wheat 
rust, will be avoided in the same way by finding varieties 
that are not liable to the disease , and the search for such 
varieties is an important function of the agricultural de 
partment 

J Tot* to Chopter X 

A good general -new of distafes and pests will be found in Disease 
id Plants, by Dr Marshall Ward (London Macmillan) The pubb 
cations of the Agricultural Research Institute at Pusa contain a large 
mass of information regarding Indian peats and fresh facts are o on 
stantly appearing m the 'Agricultural Journal of India " For the 
relations of birds and insects, the Pusa Memoir named “The Food of 
B rds * may be consulted 

Chapter XI CATTLE AND OTHER FARM 
ANIMALS 

Supply oi Cattle. 

Practically all the heavy work of the country,— plough 
mg, raising water from wells, threshing gram and carrying 
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produce,— -la done by cattle buffaloes take some share 
especially m ploughing wet rice land and in carting, but 
most important of all is the bullock. In the greater part 
of the provinces the cultivators do not rear enough hul 
locks to do all the work of their land , it is of course the 
ambition of most men to keep a cow for the sake of the 
milk, and the bull calves born in the village are usually 
kept till fit for work and then put to the plough but a 
large proportion of the cattle used are brought from outside 
There are two great breeding grounds in the provinces 
Bundelhhand on the south and the submontane districts 
on the north In both of these tracts the population is 
scanty and there is a great deal of uncultivated land, the 
rough grazing on which is sufficient to rear large numbers 
of young animals When these are ready for work they 
are brought m droves into the more populous districts 
and sold either at fairs or from village to village Speak 
ing roughly, the submontane tracts supply most of. the 
cattle imported into Oudh and Rohilkhand while Bundel 
khand finds its chief market m the lower duab and parts 
of Benares The extreme east of the provinces is supplied 
from Bengal while on the west the rich districts of the 
upper duab get their large and powerful cattle mainly from 
the Punjab and parts of the middle duab depend largely 
on the produce of Central India or Kajputana 
Causes of Importation 

At first sight it appears unsatisfactory that the country 
should not provide the cattle it requires but the question is 
rather complicated If young stock are to grow up strong 
and healthy they need not only an adequate supply of food 
but also plenty of space , and speaking generally they are 
better fitted for hard work if they have had to find their 
food or most of it for themselves But as we shall see later 
on the supply of grazing land is limited in the more 
populous districts, and as a matter of fact, the home reared 
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animals are usual! j much mferioi to those that are import 
ed, partly because they get only a small share of the milk 
while young, and insufficient food later on, and partly be 
cause the cows also are insufficiently fed during the period 
when they are giving milk It is always a good thing to 
give owners of superior good cows jv chance of having them 
served by a really good bull but the supply of bulls for 
the village cattle cannot be expected to lead to a great 
improvement in numbers or quality so long as insufficient 
feeding i» the rule 

Local Breeds. 

As a rule little attention is paid to the choice of a bull 
for the cows kept in the provinces , they are covered either 
by a bull taken from work or by one of the «acred animals 
which are from time to time set free by pious Hindus, and 
wander over the country feeding at will and choosing their 
own mates The result i-> that there are very few recog- 
nisable breeds in the populous districts since a breed 
means the produce of parents chosen for particular charac- 
teristics In the breeding tracts on the other hand, endea 
vours are made to keep the breeds more or less “ true to 
type, a phrase which means that all animals of the breed 
shall have to a large extent the same characteristics 
What these characteristics should be depends on what the 
cattle have to do * a breed may be noted for its size and 
strength for its quickness of movement, for the quantity 
and value of the milk given by the cows, and so on In the 
greater part of the provinces the requirements of the cul- 
tivators are chiefly ability to stand hard work on poor food 

* Headers whose ideas of -what constitutes a "good” bread have 
been derived from English experience may be warned against applying 
that experience in India English cattle are bred to produce bed and 
milk, while Indian cattle are wanted to work , and the qualities 
required in working cattle are entirely different from those which 
result m a large prod action of beef 
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these characters are possessed to an exceptional degree by 
some of the breeds in the submontane tracts 

While however the cattle in the populous tracts are 
■very mixed, it is possible to distinguish a few main types 
among the cows Thns in the upper duab the cows are of 
tbe western type, approximating to those of the Punjab 
From the Ganges eastward to near Benares, they approx 
imate to the submontane type, while those of Bundel 
khand are allied to the races of Central India A 
knowledge of these facts is important as a guide to provid 
mg bulls where this measure has to be taken in most of 
Oudh and Rohilkband a bull from the Punjab is almost 
thrown away, while a Kheri ball is likely to be useful , and 
m Bundelkhand neither a Punjab nor a Kheri bull can be 
expected to do any good. 

Cost of Cattle. 

With the smaller cultivators cheapness is the para 
mount consideration as they cannot command the capital 
required to purchase larger animals in tbe upper duab 
Rs 200 is not at all an uncommon price for a pair of plough- 
cattle, and for this sum the cultivator can get fairly good 
animals from the Punjab, but in the east of the provinces 
the price seldom exceeds Rs 75 and falls as low as 
Rs 30— a sum which will purchase only the poorest type of 
animal The man who spends a large sum on his cattle is 
likely to take great care of them to feed and house them 
well, and to avoid overworking them as far as possible, 
while the man who can only buy the cheapest animals is 
usually unable to feed or house them as they require and 
the necessities of his own existence make overwork a 
frequent occurrence , hence the wretched condition of so 
many of the cattle in the districts where holdings are 
smallest and the people poorest 

Prices have risen rapidly in recent years, owing mainly 
to extension of cultivation on land that was formerly 
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available for grazing , and there is no reason to think that 
the rise has reached its limit This change together with 
other circumstances snch as the rise jh wages, fcen&» to 
reduce the stability of agriculture, and to make lfcneces 
saty for the cultivator to move with the times much more 
rapidly than in the past 

Food 

Animals are made up of precisely the same elementary 
substances as plants though they require to consume these 
substances in different forms, and convert them into such 
things a# skin bones and muscles not leaies flowers or 
seed. We have seen in an earlier chapter that the most 
important products of plants from the nutritive point of 
■new are (1) starch and the various sugars and (2) the pro- 
teids , when speaking of animals it is more convenient to 
call these respectively work food and flesh food The first 
class supply energy which enables an animal to go on work 
mg bat the second class (which it will be remembered 
contain nitrogen) are essential to replace the wear and tear 
of substance that is constantly going on in an animal body 
in order to feed an animal so as to get the best work out of 
it, it is necessary not only to see that the weight of food 
given is sufficient but also that it contains a due proportion 
of flesh food Now we have seen that most of the flesh food 
produced by plants is stored in the seeds and very little of 
it in the leaves and steins it follows that when cattle are 
doing hard work they ought to receive a fair amount of seed 
or grain as well as fodder and even when they are idle 
some grain should be given to keep them in really good 
health In the west where the cattle are expensive, this is 
recognised by the cultivators, and the cattle, which are 
kept tied in the cattle house when they are not working or 
at exercise, get a ration of gram or some other cheap food 
grain, or of cotton seed or of oilcake, which consists of the 
seed after most of the oil has been removed. But further 



( 122 ) 

east where holdings are small and the cattle poor, the cul 
tn ator — who must feed his family first — can at piost give 
his cattle a small supply of gram when their work is hard 
esfc, usually when raising water from wells, and the rest of 
their time they have to do as best they can on the dr} fodder 
he is able to give them supplemented by what they can 
pick up when turned out to graze 

The bulk of the food of cattle comes from the parts of 
plants which are not required for human consumption from 
November till April it is the chopped stems of juar and 
bajra, or the trodden plants of the autumn pulses while 
from May to October it is the trodden plants of the rabi 
crops But in almost all cases this supply has to be supple 
mented in one way or another In the west crops are grown 
specially for fodder, which is cut while green and given to 
cattle in the east the cattle have to look for some part of 
their food on the waste and barren land that is included in 
the village During the rains and the early cold weather, 
all but the very worst barren land bears a crop of grass 
which, though not very nutritive, suffices to keep the cattle 
in tolerable health , but in the season from January to June 
the ground has been eaten bare and there is nothing on it 
except a few scattered tufts of grass or other plants which 
have to be searched for over a wide area and at this season 
the condition of the cattle is generally inferior, and may be 
miserable in the extreme Whether more use can he made 
of the waste and barren lands as gazing grounds is a ques- 
tion that has been studied for many years, but so far with 
no results of practical value 

Fodder famines. 

It will be readily understood that as so much of the 
food of the cattle is dependent on the staple crops, any 
failure of these must have a disastrous effect On the 
whole, a fodder famine is the worst calamity that can befall 
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the people it does no necessarily come ■whenever there la 
a food famine because it may happen as in 1896 that the 
kfcanf crops grow large enough to give a supply of fodder 
though yielding little or no grain but i "eema to be men 
table over large areas when joar and bajra have made little 
or no growth. The emergency canno be met by the mdi 
ndual cultivator to any great extent me men will «end 
off their cattle to graze in the lowland, or in the forests if 
not too far off «ome will make hift to raise fodder crops 
on their irrigated land though m mo c ca^es this has to be 
devoted first of all to producing food for the family but 
the majority are helple- and large numbers of cattle mu*c 
die either from «heer starvation or from illness brought on 
by inadequate or um>ui able food. Then it may happen 
that when ram comes and the land can be ploughed there 
are not enough cattle to do the work The organisation 
of the fodder supply m uch ea ons is a problem that has 
to be fa ed by Government but it does not «eetn likely that 
the problem will ever be comple ely '©l red and at the end 
of a famine there will alwaj be the need for 'uippiying the 
coat of new cattle to cultivators who would otherwise be 
unable to plough their land this is of course primarily the 
duty of the landholder who e direct intere t requires that 
bi3 land should not lie fallow but his efforts have as a rale 
to be 'supplemented by Governmen as well as by charitable 
funds which indeed can be expended in no more profitable 
manner 

The experience of «enous fodder famines m these pro- 
ton e3 is fortunately scanty During the 'carcities of 1006 
and 190S arrangements were worked out to cut very 
large quantities of grass m the submontane fore-ts and m 
Bondelkhand and to off r n as an advance m the districts 
where the need was grea est and probably the<e operations 
will be undertaken on the w general lines when the 
emergency recurs 
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Water. 

Cattle need considerable quantities of water, and the 
most satisfactory way of supplying them is from a tank dug 
near the village and kept full from the canal , the cattle 
can be driven to the tank and can drink as much as they 
want Where, however, the village is not served by a 
canal, the tanks are apt to be dry for a large part of the 
year or to contain only a little impure water where this 
is the case water must he drawn from the wells Nearly 
all parts of the provinces have sufficient wells for the 
supply of drinking water for the cattle as well as for the 
people so that so far as can be judged from past experience 
there is no danger of a general water famine , but in parts 
of Bundeikhand the supply is barely sufficient in ordinary 
years and fails altogether in drought 
Shelter 

Cattle also need shelter from the heat and cold The 
expensive cattle get this bemg usually housed in mud 
walled enclosures with thatch roofs and occasionally in 
the western districts getting some litter (usually sugarcane 
leaves) on which to lie during the coldest part of the year, 
but as we go east the use of litter becomes unknown, the 
enclosures become rarer and the cattle are often tied in 
an open space and sometimes without even a roof The 
loss resulting from this practice is at least threefold to 
begin with the extremes of temperature affect the animals* 
general health very much as they might affect a man, and 
they are not in a position to work their best secondly, 
there is an actual waste of food and thirdly there is a loss 
of manure We have already discussed the manure question 
W u the \crcs of food tb ay be noticed bnefiy What we have 
called work food is used up in the body partly m maintain 
ing it at a constant heat , we know by experience that the 
temperature of the human body remains constant whether 
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the air is hot or cold any divergence from the ordinary 
temperature being a sign ol sickness which the doctor 
looks for with his thermometer , and we know from our 
own experience that we want more food m winter than in 
summer The reason of this is that more food is used up 
m keeping the body warm > from this point of view the 
food is like fuel which is burnt to produce heat There is 
no difference m this respect between man and animals, and 
the colder an animal is the greater the quantity of food 
that it uses up m maintaining its temperature and conse 
quently the less remains to enable it to do work Expo 
sure to a cold wind means that an animal s skin is being 
constantly cooled on the outside and being constantly sup 
plied with more heat from within so that it is a waste ot 
food to expose an animal unnecessarily 

Exercise 

In order then to keep working cattle healthy, the points 
to be attended to are to give them a sufficient supply of 
water and of nourishing food and to shelter them when at 
rest Further, they should have regular exercise, and when 
they are not required for work they should be sent out to 
graze and overwork mast be avoided wherever possible 
If these conditions can be secured the best value will 
be obtained from the cattle provided thej escape from 
epidemic disease 

Disease 

There are four common kinds of epidemics known res 
pectively as rinderpest anthrax foot and mouth disease and 
haemorrhagic septicaemia Their symptoms can best be 
learnt from the publications of the Civil Veterinary Depart 
ment The people know them well by experience but the 
vernacular names used are very numerous and confusing 
Anthrax is generally fata) but it is rarer than the 
others rinderpest is the worst of the four as it is very 
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common spreads rapidly and kills a large proportion of the 
cattle affected, while with foot and mouth disease the num 
her of losses in the provinces is small, but the disease 
weakens the cattle for a time if not permanently. Hae 
morrhagic septicaemia is also very fatal, and may spread 
rapidly 

In all three diseases, medical treatment is of compa 
ratively little use, careful nursing may of course save an 
animal here and there but as a rule, the disease runs its 
course and the great aim of the cattle-owner is to prevent 
his animals being exposed to infection Until the last few 
years the only way of protecting them was to isolate them 
entirely from all other cattle immediately the disease was 
known to be in the neighbourhood it was necessary to 
keep them tied up at home and supply them with fodder 
and water, foi if they were to go out to graze, or to the 
tank to get water, there was every danger of infection, and 
even a chance encounter with other cattle m a street might 
have fatal results Such precautions were and still are of the 
greatest value but they cannot ensure absolute protection , 
even a man who takes every precaution in a cholera epide 
mic cannot be certain of escaping the disease and with 
cattle the causes of infection are less certainly known and 
the risks are correspondingly greater Further, a poor man 
who ties his cattle on the roadside, and has no fodder in 
store cannot segregate them effectively, while cases have 
been known where the village leather workers (who are by 
custom entitled to the hides of animals dying in the village) 
have introduced rinderpest into the stalls of large cattle 
owners m order to increase the amount of tbeir perquisites 
The existence of this dastardly practice would be incredible 
if we did not know that in some localities cattle are fre 
quenu’y poisoned 1 by the same ci'asses and wide the sssse 
object Landholders can easily protect their village against 
the disease being intentionally spread if they insist that the 
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carcases of all anima ls dying of infectious disease shall be 
burnt and no part of them given to the village menials 
if -wood for bnmmg is not available dried dung can be 
substituted a layer being placed under the carcase and 
more piled up round it 

Protective inoculation 

Systems of protective ino ulation have been devised for 
both rinderpest and haemorrhagic septicaemia which now 
make it posable for an owner of cattle to ensure himself 
with a high degree of certainty against Idss. A small 
quantity of a watery fluid is injected in the animal to be 
protected and the effect lasts for a considerable time cer 
tainly for long enough to allow the epidemic to wear out 
The cattle need not be isolated after the treatment indeed 
it is recommended that they should be allowed to run free 
for if by doing so they get the disease they get it in a very 
mild form which may protect them against another attach 
at a later period. The prospects in these provinces of this 
system of inoculation the first fruits of applying the high 
est scientific knowledge to the agriculture of the country 
were at first doubtful because the people were prejudiced 
against the idea hut its success has gradually secured 
public favour and it the present time it is welcomed in 
most districts There is now a reasonable probability that 
outbreaks of these diseases can be prevented from spread 
mg provided that information reaches the inoculating staff 
at once and landholders can do much to protect their 
c tates by sending information at once and by seeing that 
the mocnlator s time is not wasted on the journey or in the 
village 

Dairy produce 

We may now notice briefly the dairy products obtained 
by the people of these provinces. We have seen that when 
a plant forms seeds it provides for the new plant a store of 
food sufficient to nourish it till it is able to maintain an 
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independent existence In exactly the sime manner animals 
provide for the nourishment of therr young in some 
cases as with birds the nourishment is stored up along with 
the embryo, so that an egg is directly analogous to a seed, 
but with animals, such as cattle, the provision is not supplied 
all at once but is offered as required in the form of milk 
Now as milk is produced with the object of feeding the 
calf, it naturally contains the same sort of things os are 
found tn seeds , there is a form of sugar (which a young 
animal can digest more easily than starch), there is fat and 
there are proteids And just as man appropriates the store 
of food in seeds, so he takes the milk for his own uses, 
leaving only a small share for the calf and training it to 
find food for itself earlier than it would otherwise do 
Milk then is an exceedingly valuable food, particularly for 
children, and as we have said almost every family is atnbi 
tious of possessing a cow Not only is the milk consumed 
m its original form but the different substances which it 
contains are extracted for separate consumption Thus 
m Europe the fat is extracted in the form of butter and the 
proteids in the form of cheese in India different processes 
are followed and the final products differ accordingly 
Butter is little used owing to the great difficulty of keeping 
it without deterioration, so that immediately after extrac- 
tion it is heated and clarified and the resulting product is 
known as ghi* which is used universally by the better 
rlasses for cooking purposes and which is exported in 
considerable quantities to the cities of Bombay aDd 
Calcutta The proteids are usually extracted in the form 
of curds milk is readily attacked by a large number of 
bacteria which produce various kinds of fermentations 

• Butter is readily attacked by certain bacteria and converted into 
an evil smelling aubstanco this danger is averted in the csie of 
by tbe repeated heating which ia part of ihe process of manufacture, 
as tha heat destroys any bacteria that may be present. 
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leading to different results and as the result of one of these 
fermentations the proteids «epante out in a more or less 
solid mass known as dahi or curds and great!} relished by 
the people 

The amount of milk and also the proportion of nutri 
tive substances which it contains depends partly on the 
breed or individual and partly on the feeding There are 
great differences between radii id ml cows of the same breed 
and the cows of one breed differ widel\ from each other 
there is no well known milking breed in these provinces 
and the better classes get their cows from the west where 
this character has been developed but the poorer cultmtors 
have to content themselves with an ordinary cow of the 
locality which gi\ es a small quantity of very poor milk 
But the be°t cow will give poor milk it she be not properl} 
fed the large quantities of food materials found in the 
milk can be demed only from the food which the cow has 
received and in particular as the milk is very rich in 
proteids the cow requires a large supply of flesh food that 
is to say either gram or oil cake Thus with cows as with 
working cattle good food is necessary if they are to give 
the best return to their owner 

It is worth knowing that the ordinary buffalo gives 
more milk than the cow and it is much ncher in butter fat 
The best milkers that can be got in these provinces are the 
enoimous Hissar buff iloes imported from the Punjab 
Sheep 

The other animals with which we are concerned require 
only a brief notice Sheep are kept partly for their meat 
and partly for their wool unless specially fed up for the 
butcher they do not get any food except wbat the} can 
pick up when feeding on the roadsides or waste land or 
gleaning in the fields after harvest They eat such small 
plants that they can find food where cattle would starve and 
as their dung and urine are both of great value as manure, 
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they are often kept on fields aftei harvest where they eat 
the weeds and stubble, and incidentally enrich the soil by 
their droppings Their wool is worked up into blankets 
and other coarse native stuff, it is of the very poorest 
quality, as might be inferred from the way in which they 
are fed and from the warmth of the climate For good 
classes of wool it is necessary to go to the high hills, where 
the grazing is richer and the climate colder, so that the 
sheep are in a position to grow good wool and at the same 
time require it as a protection 

Goats. 

Goats are valuable partly for their meat, which js 
relished by Muhammadans, and partly for their milk 
they are in fact the poor man s cow They can pick up a 
living off almost any sort of vegetation, but they appear to 
prefer the younger shoots and leaves of trees, and for this 
reason they are the greatest enemy of the tree-planter , 
but they are useful animals to their owners as they turn 
all kinds of waste vegetable matter into food for human 
beings 


Piffs. 

Pigs are kept only by a few of the lowest castes and 
are generally regarded as a pollution , they feed on all the 
refuse about the village as well as on roots and anything 
they can get hold of and they leave behind them nearly as 
much dirt as they consume High caste cultivators are 
often anxious to have the pigs kept out of the village by 
the authority of the law they have the remedy in their 
own bands, for the pigs come among the houses to search 
for food, and if the site is kept clean as it should be, the 
pigs will go elsewhere There is a regular market for 
pig’s bristles, which are used in brush making, while their 
flesh is relished by their owners 
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Poultry. 

Poultry too are unclean to nearly all Hindus, and are 
kept only by a few low classes of that religion, but more 
generally by Muhammadans they have as a rule to find 
their own food, and their produce, both meat and eggs, is 
of the moat wretched type Really good poultry can be 
reared in this country, as may be seen where Europeans 
have taken the matter m hand , and a gradual improvement 
in the quality may probably be expected 

Note —The beat account cf the cattle of the provinces mil be 
found in Breed} of Indian Cattle Kola on the Indtfenous Cattle of the 
United Provinces published by the Civil Veterinary department Some 
of the bulletins issued by the Agricultural department aUo deal with 
cattle 

Chapter XII —MANAGEMENT OF A HOLDING 
Custom of the country. 

We have now to enquire the principles on which an 
ordinary cultivator manages bis holding His objects are 
first to secure enough food for hh> family and his cattle, 
secondly, to have enough produce to sell to pay his rent and 
other cash expenses of the household, and if possible to put 
something by , and to grow for himself such necessaries 
other than food and such comforts and luxuries as his 
holding can yield , he must also endeavour to manage his 
holding in such a way that the productiveness of the land 
13 not diminished Now considering the variety of soils 
and of possible crops, tbn> looks like a very complicated 
problem, and it is fortunate that the individual cultivator 
has not to face it without some guidance The question 
has been attacked by many generations of cultivators and 
their accumulated experience is to be found in the custom 
u / the count r if which guides the individual on such questions 
as what crops can be safely grown on hot soils, what crops 
will repay irrigation, what is the beat means of distributing 
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manuro oa or tfio holding, m what order should crop3 be 
grown, and so on Tins custom of the country is not an 
infallible guido to tho most profitable utilisation of the 
holding the best courso may ncvorTiai o been tried or may 
have been discarded through vome mischance or changes 
in tho lovcl of prices or in tho demand for particular 
products may mal c some cl anges in tho custom desi rable , 
hut it is usually as if gmdo to making a living and the 
« rdinary cultivator is well advised in following it rather 
than applying lus limited intellect to worl ing out a solution 
afresh It is true that this odhorenco to custom may 
delay tho introduction of desirable improvements but it 
must also bo remembered that tho cultivator cannot afford 
to risk much m experiment and among the better culti 
vators there are usually to bo found men who will depart 
from custom whero 1 1 oy see a rc isonablo prospect of 
success It follows tint tho student of agriculture m its 
local aspects must first know tho custom of the countiy and 
thin consider in tho light of the principles ho Ins learnt 
whether tl at custom is capable of improvement 
Management of a typical holding 
losu. how this custom works out in practice itc may 
lake the aso of a holding of the ordinary size say five or 
six acres containing different sods Thoro may 1 v ft field 
of high san ly land it nnnot bo irrigated and it dries so 
quickly that it would be very ml y to sow' rnbi on it this 
land will usinlly hivi a 1 harif crop But o\ on in the 
1 hanf it is not \ ory productive for it will suffer from 
either wit or drought not very much will be spent on its 
tillage and it will usually be sown with cheap crops Mich 
ns bajri and moth which do fairly well on such land at a 
small expenditure There may be another field of beaxy 
i lay this will be regularly sown in the khanf w llh ncc the 
only rap for which it is really fitted while if po^ibh 
some cl cip pulse will bo sown with rough tillage after the 
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nee has been gathered. The rest of the holding consists 
we will suppose of irrigable loam. One portion of it 
however is so lowlying that it is always more or less flood 
ed m the hhanf this portion will probably be sown regu 
larly with a rabi crop which may sometimes be wheat and 
sometimes a mixture of wheat or barley with gram or peas 
The rest of the land 13 suitable for either season and will be 
divided between the two in such a way that tillage can be 
efiected in the time available It will not be all under hharif 
because there would not be time for tillage nor will it be 
all under rabi partly for the same reason and partly 
because the cultivator wants to replenish his food stock as 
soon as possible in the year Possibly he will do this in 
the following way taking the field nearest his house he 
will apply his manure to it and sow maize which will be 
followed by some rabi crop another field he will put under 
juar, arhar and urd with some til to supply his house 
with oil and a border of hemp to give fibre for well ropes 
L the remaining land will be left for the rabi and 
(after manuring) sown with wheat along with a border of 
linseed or some lines of rape seed (to supply more oil) In 
th: way the cultivator would get an early supply of food 
from his maize say about the end of August or Septem 
her nee in September or 0 tober juar bajra txrd 
and moth m November arhar and whatever cheap 
rabi crops he had sown in March and April when 
he would also have hn. wheat ready to sell for the 
rent he has probably sold some of his nee or maize to 
pay part of the rent falling due in November or Decern 
her 

This is the holding of a uftivator of no special skill 
a better man would get in a field of sugarcane or opium 
or would manage to save more manure and take two crops 
in a year off a larger area but the general principles will 
be the same to secure sufficient food with preferablt an 
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early supply in the hhanf , to hare something to sell , to 
hare a good variety of croj>> , and to arrange so that there 
may be time to till for all with the single pair of cattle 
which 13 all that a holding of this size can support 
Mixed crops 

We mu t now consider the reasons for mixing seve 
ral crops together perhaps the most typical feature of 
daab agriculture To begin with mixing is a sort of 
insurance against vicissitudes of weather especially in the 
khanf Thus large areas in Oudh are ■'own with rice and 
the small millet known as hodon if the season is wet, the 
rice flourishes if dry the kodon so that m either case the 
cultivator has a reasonable prospect of getting something 
A similar case is the mixture of coarse rice with juar 
rare on high land but frequent m some nver valleys 
In this case if the river comes down in flood the juar is 
spoilt but the rice good if there are no floods the nee is 
poor but the juar magnificent A second reason is to 
economise tillage thus it costs no more (apart from the 
seeds) to sow juar and arhar than to sow juar alone hut 
two crops are obtained instead of one the juar grows 
more quickly and the arhar plants grow slowly in its 
shade but whea the juar is removed the arhar rapidly 
develops and yields perhaps two thirds of what it would 
have given if there had been no juar The element of 
insurance also enters into this case if the juar is very 
luxuriant the arhar will be stunted in its early growth 
while if the juar is poor the arbar will develop much 
better Another object is to occupy the whole ground 
and thus check waste of water by evaporation from the 
soil if you look at a well grown juar arhar field you will 
see that the ground is by no means fully shaded from the 
sun and that the ram has beaten its surface more or less 
firm here there is a good deal of waste of water by 
evaporation from the «=oil This is prevented by sowing 
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some creeping pnl*e such as urd along wuh the jimr , 
the urd forms a dense mat on the ground and tnahte use 
of the water that would otherwise he wasted to provide 
a certain amount of food The mixture of bajra and moth 
already mentioned has the same advantages Yet another 
reason is to be found in the different habits of the roots 
of different plants some plants are deep rooted and draw 
most of their food from «ome way below the surface, while 
others have spreading roots which feed clo=e to the sur 
face By mixing two crops which feed at different deptlis 
both can thrive without interfering with each other, and 
the total produce of the land will be increased. This in 
particularly the case with a mixture of juar and arliar 
as the roots of the latter crop are conch deeper than those 
of the former Another advantage is that by the use of 
these mixtures it is possible to keep up the supply of 
combined nitrogen id a waj that would be inconvenient 
on small holdings if crops were not mixed The common 
crops which afford homes for the bacteria which produce 
combined nitrogen are in the khanf, arhar, urd mung moth 
indigo, hemp , and in the rabi gram peas masur Now 
the people do not care for a diet of unmixed pulses, and 
there are physiological reasons for their objections , but 
if in order to maintain the supply of combined nitro- 
gen it were necessary to devote whole fields exclusively 
to pjlsea difficulty would arise on small holdings m 
maintaining a suitable variety in the food of the people 
This difficulty is obviated by the mixing of crops The 
most striking feature of this system is that (with one or 
two exceptions) at least one plant m each mixture is of 
the pulse type that is it increases the supply of combined 
nitrogen. Thus aroar urd Ac are grown largely with 
juar bajra and cotton gram and peas a* e mixed with 
barley gram is mixed with wheat, and so on in all these 
cases the common feature is that a suitable variety of 
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produce is outlined while the land is benefited by 
pulse 

Rotation of crops. 

In enumerating the reasons for growing mixed crops, 
it is not meant that the individual cultivator recognises 
these reasons as such the method has been developed 
gradually as the result of experience, and the reasons we 
have given go to show that experience is not misleading 
vnd to explain its results Similar considerations apply 
to the practice winch has grown up under which a definite 
order of cropping is followed on a particular bit of land 
this part of agriculture is known as rotation oj crops 
Rotations such as are found in England, providing in 
advahee for the particular crops to be grown in each 
season for a senes of jears have not been established in 
the United Provinces the existing conditions require a 
greater degree of flexibility to meet accidents of season 
and changes in the market but the general principles of 
rotation are well understood The common rotatjon is 
most easily recognised in the medium lands suitable for 
either khanf or rabi In the case of these lands the rules 
followed over the greater part of the provinces are (a) 
a field should hear a khanf crop m one year and a rain 
trop in the next, (6) either the khanf or the rabi crop 
should be wholly or partially pulse so that a crop of pulse 
is grown at least once in two jears Thus a field maj in 
the first year bear juar arhar urd, and in the second j ear 
wheat in the third year it will again bear a khanf crop 
which may he as before juar, arhar urd, or some variant 
such as cotton arhar or perhaps juar alone in the last 
case it would not be considered proper in ordmarj cases 
to grow wheat in the fourth j ear wheat gram or gram 
barley would be preferred 

This simple rotation is of course subject to alteration 
owing to many causes • we may enumerate the following 
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disturbing factors (1) manuring (2) special features of 
soil (3) locality, (4) special needs of the cultivator In 
the heavily manured home lands (gauhan or gonad) the 
norma! rotation may be altogether neglected, as thesupply 
of plant food is maintained bj manuring perhaps the 
strongest case of this is a tract near Farrukhabad where 
each field gives every year three crops (maize, potatoes 
and tobacco) each requiring much combined nitrogen and 
none contributing to the supply this is rendered possible 
by the use of large quantities of poudrette eiery year 
Ordinary gauhan land does not get enough manure to 
stand such treatment but at the same time it can usually 
give two crops a year Another case where manuring 
affects the rotation is sugarcane as cultivated in Oudh 
this crop is heavily manured and does not use up all the 
manure applied consequently a crop of wheat is \ ery 
generally taken the year after the cane ha-, been cut, and 
thrives on the manure left over in the soil After the 
wheat however a kharif pulse mixture usually follows 
To illustrate the effect of special features of soil we 
may take the rice lands where nee is grown ever} khanf 
In such cases it is usual to grow gram oi peas in the rabi 
when the land is fit foi sowing so that most nee land on 
the average bears a crop of pulse at least once in three 
years The yield of pulse is small but it costs little 
beyond the seed and the cultivators hold (what is certainly 
true) that the pulse benefits the succeeding rice crop 

Another case of the same kind is to be found m the 
umrngated sandy lands which as has been said above 
are only fit for a poor khanf In this case the same crop 
is sown year after year but it is important to notice that 
that crop is usually a pulse mixture so that the treatment 
of the land is as good as possible under the circumstances 
The influence of locality is seen in the case (given 
above) of land being so subject to flooding that only rabi 
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can safely be grown on it In this case again pulse or a 
pulse mixture is frequently grown so that if wheat is 
sown m one year, the next years crop will usually be 
gram or gram barley 

Finally there are the special needs of the cultivator 
after a bad year his supply of food may be so short that 
he breaks the rotation in order to replenish his stock at 
the earliest possible moment In this way after a famine 
large areas are sown with maize and the early millets 
which would in ordinary years be left till the rabi, and the 
same cause is at work though less obviously in individual 
cases during most seasons 

The mam advantages of rotation— the maintenance of 
the supply of plant food — will be apparent from what has 
already been said incidentally it may be mentioned that 
alternation of deep-rooted and shallow rooted crops is most 
desirable in rotation just as it is in mixing crops In 
another aspect rotation is of great importance m control 
ling insect pests and fungoid diseases As we have seen 
in a previous chapter many of these are carried over from 
season to season m the field where the crop has been grown 
or m its immediate vicinity and if the same crop is sown 
in the following year the pest or disease finds favourable 
conditions for spreading while if a different crop is sown 
the conditions are adverse 

Double-cropping;, 

It is probably necessity that leads to the extended 
double-cropping (1 e taking two crops in the year) off 
unmanured land a practice which has often come in for 
wholesale condemnation So far as our present know 
ledge goes double-cropping certainly pays with high 
cultivation but it is doubtful whether m the long run it 
may not result in some deterioration of the land , its worst 
feature is the imperfect tillage which as a rule is all that 
is possible before sowing the second crop 
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Fallowing - . 

A cultivator does not willingly leave ordinary land 
fallow for successive seasons, for the simple reason that 
his holding is too small for snch a course to be adopted 
it is therefore unnecessary to consider whether or not a 
regular system of fallowing would he an improvement or 
the reverse , but at the same time it must be noted that 
most fields get periods of rest from time to tune Thus in 
the standard rotation of rabiand kharif alternately, the rabi 
is followed by nearly three months rest, and the khanf 
by runs or ten months (except where it includes a stand 
over crop such as arhar) These lengthy periods of rest 
are most important as giving time for fresh supplies of 
mineral plant food to become available, and for the 
bacteria in the soil to develop Both processes will be 
materially advanced if the land is tilled early m the 
period , hence the importance attached by the people to 
a January ploughing for the kharif and to preparing 
land for the rabi as soon vs possible after the kharif crops 
have been sown We have discussed in a previous chapter 
the difficulties in the way of keeping the fallows under 
tillage, and the methods by which it is hoped to effect 
some improvement in this direction 

In some countries an objection commonly urged against 
leaving land fallow is that the nitrates are w vshed out of 
the bare sod but there is little danger of this happening 
in these provinces in most of the cases mentioned above, 
as little ram falls during the fallow period and m any 
case though nitrates may be lost the conditions for their 
formation are greatly improved In the case of sugarcane, 
where a full year’s fallow used to be given, it is becom 
mg usual to take a quick growing crop off the land m the 
ramy season instead of leaving it bare, sunn hemp is, a 
favourite for this purpose as it has the great advantage 
of growing so dose that it smothers the weeds, while— 
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being one of the plants that harbour the nitrogen bacteria 
— it probably leaves the soil at any rate no poorer than 
when it was sown 

More extended fallows are due usually to some accident 
ol season which prevents the land being sown thus in a 
jear ot famine many fields may bear no crop at all It 
is commonly believed that such land is particularly fertile 
wnen it is ag un brought under cultivation, but we need 
hardlj discuss the question, as such cases are exceptional 
Apart from them the 1 md gets as much rest as the culti 
vator can afford to give it 

Management of labour. 

The management ol labour on a holding is at first 
sight a complex problem To begin with, the amount 
of labour that is needed varies from month to month 
In July sowing and then weeding take all available hands 
m August there is less to do, and the cultivator is usually 
able to start ploughing lor the rabi, which is also his 
principal work in September October and early November 
is again a verj bus} time as part of the kharif harvest 
and the rabi sowings have to be fitted in The sowing 
over, Nov embei and December can be given to winding 
up the khanf harvest , then the irrigation of the rabi 
keeps the village busy till February, and the rabi harvest 
begins m March May and June are the slackest months, 
when the cultiv ator repairs bis house and does any odd 
jobs that have been left over from the busy season 
Where sugarcane is grown, the harv esting and manufac- 
ture of one crop and the sowing of the next fill up the 
time trom January to March, and the necessary irriga- 
tion add-. great!} to the work to be done in the hot weather 

The ordinary cultivator does not keep his labourers on 
a monthly -wage he gets as touch done os passible by bis 
family, and be may perhaps employ a ploughman regu 
larly, but at busy times he hires his labourers by the dvy> 
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paying them either in cash or bj a recognised weight of 
some food grain Further, there is a \erj general system 
of co-operation b} which cultivators exchange their labour. 
Every man does not want his work done just at the *ame 
time as his neighbour, and so four or five cultivators inaj 
labour in the fields of each m turn doing such work as 
cutting sugarcane or raising water for irrigation This 
co operative system is of great advantage each individual 
is employed when he might hive nothing to do on his own 
holding, while he gets his work done qmcklj and without 
payment at the time when it is urgent , in fact the culti 
vator works for the time as a labourer but instead of 
getting wages in the ordinary sense he gets others to 
work for him in return and does not need to keep so 
much capital in hand for pajing wages 

The extent tc which a cultivator can depend on the 
labour of his iaunlj is a verj important element m the 
economy oi the farm AmoDg the lower castes of agricul 
turists ever} one works thus the cultivator maj be seen 
distributing water over bi> field while his -on is driving 
the bullocks at the well, lus wife empties the bucket as it 
comes up, and two or three -mall children are helping 
their father and patching up the water-courses wherever 
they let the water escape This unpaid labour is especial lj 
valuable because all alike are interested m the success of 
the crop, and are stimulated to work their hardest while 
the hired labourer here as elsewhere wants to get through 
the da} as easil) as possible With the higher castes it 
is different the women frequent!} do nut appear in public, 
and so cannot work outside the bouse and labourers hav e 
Ar lift? Acrai 1 Ay AvAe cAwc pAtev? Ay siimw eAras- ssgacer Ade 
men bold certain kinds of labour to be “ bad form ” thus 
some Oudh Thakurs will not plough, but must pay a 
ploughman to do their work tor them Such customs 
increase the co-t of the holding very great I j , oi rather 
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this* would be the case if the holding were to get all the 
labour it requires, but in practice the high caste cultiva- 
tor usually stmts his land and gets a poorer return from 
it, so that the holdings ot these classes can often be picked 
out with certainty in a rapid walk through a village 

The last decade has seen a distinct nse in the wages 
that have to be paid for agricultural labour, and this 
change is reacting to a certain extent on the social customs 
mentioned above Speaking generally, the higher castes 
are probably domg more work than was formerly the 
case , and it at the present time they are frequently un 
skilful, it may be that habits of industry will gradually 
be formed which will be of permanent productive value 

It should always be remembered that the system of 
cropping and the labour supply m the village fit m with 
each other A village which is usually half kbanf and 
half rabi could not be sown entirely with kharif, because 
the necessary labour would not be available , and if it 
could be sown the labourers would be starving in the 
spring because there would be no work connected with 
the rabi So again a wet cold weather may be very hard 
on the labouring classes because there is no irrigation to 
be done, and irrigation is the principal employment in 
January and February 

Management of cattle. 

The system of cropping, however, does not depend 
wholly on the labour supply the cattle have also to be 
considered A pair of bullocks cannot plough more than 
a certain area in a day, and the amount of land which a 
cultivator can sow with a particular crop is strictly limited 
by the work that can be done by his cattle , supplemented 
by any aid he can borrow from his neighbours The 
amount of work that can be done by cattle depends on 
their strength, which can be very fairly measured by the 
i price that is paid for them, and it is noticeable that the 
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price declines from west to east In the Meerut tlu i->ion 
many cultivators can pay prices sufficiently high to secvue 
excellent animals that can pull a heavy plough and till the 
land thoroughly, they can therefore do with compara 
tively few ploughings and can manage a Iirge area, 
perhaps eight to ten acres with a single pair In Oudli 
on the other hand lower prices must be paid, and the 
plough is suited to the weaker animals , one ploughing 
with it is much less effective than one with the Meerut 
plough, but the number of ploughings is greatly increased, 
often doubled, so that ultimately the tillage in the two 
cases is about equal But the Oudh cultivator can manage 
only from four to sir acres with his single pair, or little 
more than half the 1 olding of the Meerut division. And 
what is true of tillage is equally true of irrigation , the 
strong cattle work a large well bucket and in a day may 
raise nearly twice the quantity of water that the weak 
cattle can bring up with a small bucket >o that they can 
keep the larger holding fully irrigated Thus as a gene 
ral rule, strong cattle are found where the holdings are 
large and weak cattle where they are small It must 
not, however, be inferred that the small holdings are due 
to the weak cattle or vice versa , they are alike factors 
m the existing system Thus the Meerut cultivator can 
get a fair-sized holding, and it pays him to have good 
cattle and gear cut down his holding by one-half and the 
result might be different The important thing to remem 
her is that at any given time a system of agriculture exists 
in each locality which is composed of the size of the 
holdings, the class of crops, the supply of labour, the size 
of the cattle and various other factors We cannot sad 
denly change any single factor without upsetting the 
system. If, for instance we give a first class pair of 
bullocks to a man living on three acres, he wiU find it 
impossible to feed them off his holding if the rate of 
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wa«es 11 -ve? suddenly, the class of crop-* grown will dete 
notate if agnen crop becomes unprofitable the labour 
market may be disorganised. The sy stem, like others, 
will accommodate itself to gradual changes it is conceiv 
able (though not I think likelj ) that with an increase of 
population the Meerut holding may be reduced to the 
size of those that now exist in Oudh , or, to take a more 
improbable case that the population of south Oudh may 
take to an industrial life and that the size of the holdings 
may increase greatly but these changes would come about 
gradually and probably would not attract notice till they 
were far advanced Sudden changes of the kind are 
almost inconceivable 

We have insisted at some length on the importance of 
this point — the inter-dependence of the parts of existing 
systems —because it explains so many things that strike 
us when we first look at a particular village We may 
condemn practices here and suggest improvements there 
but before expressing our judgements it is wise to con 
sider how they square with the system as a whole, and 
whether the cultivator can reap the benefit we sug 
gest without losing something that is at least equally 
valuable 

We may then conclude this chapter by repeating that 
to the ordinary cultivator the management of a holding is 
a much simpler problem than it looks when we consider 
it for the first time He knows what his cattle can do, 
what labour he can get what classes of crops he cud 
grow , and he cannot afford to do much in the way of ex 
periment His merit and his profit alike lie in making 
the most of what he has got Hard work for himself, f air 
work and good food for his cattle economy in his labour 
bill, sedulous care for his manure heap, and the acquisition 
of a thorough knowledge of every part of his holding,— ■ 
these constitute his more or less conscious ideal, and his 
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success depends on the extent to which tbit ideal is 
realised 

Note to Chapter Sll 

It is to be regretted that we have very few trustworthy accounts 
of the management of individual smallholdings The best account 
is to be found in the late Mr P N Wright's Memorandum on the 
Agriculture oj the Cavmpore district, a work which is still to be 
found in many Iibrar es in the prov ncea 

Chatter XIII - IIANAGEJIEX T A YD IMPROVE 
MEYT OF ESTATES 
Introductory. 

Hitherto we haie been concerned nnmly with thecuHl 
\ itor, that is with the man who actually sows and reaps the 
crops, whatever may be the nature of his right to occupy 
the land In many villages in the provinces the cultivator 
and the landholder is the same person but it is more usual 
for them to be distinct and the object of the present 
chapter is to indicate the principles on which a landholder 
should deal with his cultivating tenants 
, In the first place, he is not free to deal with them as he 
likes the law in Agra differs in many respects from that 
of Oudh, but they agree m imposing various limitations 
on the landholder both in the amount of rent he may 
charge the measures he may take to collect it and the 
circumstances m which be may get nd of a tenant. All 
that we have to say in this chapter assumes that the land 
holder does his best to act m accordance with the law, so 
far as he understands its provisions 

The landholder’s object. 

Xow just as t'fie cultivator tries t'o get t'fie most out of 
his land so the object of the landholder is to realize as 
large an income as he can The cultivator however 
knows that he must manage hts land so that its productive 
powers shall not be seriously diminished and m the same 
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way the landholder ought to realize though he does not 
always do so, that it is his direct interest that his tenants 
shall be prosperous, that is to say, that they shall he in a 
position to make the most out of the land they occupy 
In a word, the interest of the landholder is that his land 
shall be as productive as possible and the share of the 
produce which he takes from the tenants must be so cal 
culated that it shall not in any way affect their efficiency 
The recognised maxims of the best landholders follow 
directly from this central principle 

Maxims ot management. 

The leading maxims may be summarised as follows 
The rent should be fixed for a fair term of years it should 
be considerably below the highest rent which a tenant 
could possibly pay it should be collected strictly in or 
dinary years, but leniently in years of had produce , a 
tenant who pays fairly well should be kept on the land 
and when land is vacant, great care should be taken in 
^electing a tenant for it If these maxims are followed, 
the landholder may he fairly sure that his property will 
not deteriorate permanently m value when we have ex 
plained them in more detail we will pass on to consider 
how its value may be actually increased 
Fixed rents 

The maxim that rent should be fixed for a term of 
years is in most cases embodied in the law, but it is a 
custom of old standing to make extra demands on the 
tenants in addition to the rent Very often a landholder 
can in this way secure a little immediate gam, but it is at 
hts own expense if the future is considered , if he does not 
take from his tenants in all more than they can afford to 
pay, it is directly m his interest that the whole should be 
classed as rent since the courts fix rents with reference to 
the standard prevailing m the locality and it is for the 
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landholders advantage to keep this standard as high 
(within due limits) as possible And if m all he takes 
more from his tenants than they can afford to pay he con 
travenes the second of the maxims we have stated. Fur 
ther if the extra demand varies from year to j ear with the 
landholder s caprice it is likely to fall most heavily on 
those tenants who are doing best and thus directly to 
discourage the efforts of the most skilful cultivators that 
means a reduction m the produce of the estate and that 
involves ultimate loss to the landholder Again the land 
holder s servants are more likely to act fraudulently in 
connection with these extra item3 than with the rent which 
is known definitely and has to be accounted for 
Amount ot rent 

Next as to the amount of the rent that should be fixed 
When a tenant is in occupation of a holding and com 
petition for land is keen it i-> sometimes possible for the 
landholder to take from him the entire produce of the 
holding except an amount which is barely sufficient to keep 
his family and his cattle alive and this policj is deliberate 
ly adopted by a few landholders Here too an immediate 
gain in income is dearly purchased m the long run. A 
tenant who knows that the fruit of every effort on his part 
will be taken by the landholder has lost the greatest in 
centive to making the most of his land at the same time 
his own labour and that of his cattle loses w efficiency 
for want of an adequate supply of nourishing food when 
his starved cattle die he cannot replace them by any but 
the poorest and cheapest kind be must go on using worn 
out implements for want of money to purchase new ones 
m short all causes combine to make the produce of bis 
bolding fall far short of its capacity And when had 
seasons come he can often pay no rent at all , he has 
nothing laid away, and his badly tilled land suffers far 
more than a proper!) managed holding under the same 
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calamity As a matter of fact, man) landholders whose 
rents are screwed up to the highest point do not get a 
higher income over a series of years than those whose 
management is more enlightened the) ma) get more in 
a good year, but they lose \ ery much moie in bad seasons 
When a cultivator knows that a substantial portion of an) 
increased produce he may rao>e will belong to himself he 
has e\ery incentive to make the most of his land and of 
his own labour he can afford reasonably good cattle, and 
can keep them in better condition , and he la in A fir 
better position to meet adverse seasons 

We have put the case for moderate rents on the 
ground that they pay the landholder best in the long run 
but it is needless to say that the prin iples of religion and 
morality point in the same direction , and also that the 
happiness of the landholder himself depends to a large 
extent on the relations that subsist between him and his 
tenantry 

Collection of rent 

When then a landholder has fixed moderate rents, he 
need hare no hesitation in colle ting them firmly w ordi 
nary years The tenants can pay arid are with surprisingly 
few exceptions ready and willing to do so except when 
they have been demoralised by bad management in the 
past , and it is undoubtedly best to get rid of a regular 
defaulter without unnecessary delay But when a bad 
season comes, and still more when a series of bad seasons 
is in progress, it is the landholder s interest as well as his 
duty to collect his rents with discrimination and with re 
gard to the circumstances of each individual When the 
rams have failed and all food la at famine prices, no cod 
sideration is needed for the cultivator who has been able 
to sow a large area of irrigated wheat and to secure a 
good crop for the high price he realizes makes him able to 
pay his full rent without difficulty , but his neighbour 



C 1« ) 

who has been able to ge verv little water mav not have 
more than enough produce to feed his fa mil \ and maj 
throw np the straggle in despair cnle-s he draws fre-h 
hope from a prompt remission of part of his rent or thi_ 
grant of east term* for reviving the a-'cumula ed arrears 
The landholder a great object in «ncb "ea.ons should be to 
keep the tenants hopeful and in Imed to make the best 
of ever} chan e that turns up despair is the greatest 
danger 

Choice of new tenants 

inull} i is obvious that when laud is lacanc the 
utmost pains should be taken m "electing a cultivator for 
it One man ina\ not perhaps offer more rent than 
another but a pradent and hilfol cuhnator is far more 
likelv to pa\ the rent regularli and (the fa t is o lm 
portant that it Ixars repetition) ihehndholder s advantage 
lies in a moderate rent roll whi h he can count on colle t 
ing and not in a rent roll o high tha the amount collected 
in an} tear can never be estimated betorehand 

Qualifications of landholders and agents 
It is obvious that i landholder who attemp s to complv 
with these maxima mo.t know a great deal abou the Capa 
ci \ of his land and the capa lties of his tenant"” It is 
true that the larger landholders eanno know all the details 
of the numerous holdings on their estates but tkev can 
"elect the right tvpe of agent and thei can know enough 
to make sure tha the agents the\ have "elected are work 
ing on the right line-. Indeed for a great landholder the 
^election and the supervision of his "taff make up the 
principal duties that have to be performed. And it must 
be admitted th it many landholders neglect these dutie 
Some lea«e the management of their villages for a fixed 
"um an arrangement that no doubt "area the landholder 
trouble at the moment but puts the tenants m the hand. 
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of an outsider who m mo 3 t cases tries merely to make 
what he can in the short time of his lease, and who not 
infrequently rums the rent-paying power of a village by 
his exactions Such leases, which are known as thetas 
may be justifiable for outlying portions of an estate when 
their situation 13 such that the landholder or his agent 
cannot visit them frequently, but in ordinary cases they 
have been rightly described as the negation of good 
management Some landholders, again, employ rent- 
collectors on nominal salaries with a tacit agreement that 
they will supplement these by what they can extract out 
of the tenants, a method that if persisted in may end by 
making the rent collector a richer man than his master 
No doubt it is difficult for a large landholder to look after 
his collectors, but it is his own interest that suffers if he 
does not and nothing can go seriously wrong if he chooses 
his staff carefnllj, pays them reasonably and sees that 
they are collecting only the fixed rents are giving receipts 
for all they collect and are accounting for the full de 
mand, either as colle ted or as left un-ollected for stated 
and sufficient reasons A short personal inspection in the 
circle of each colle tor will enable him to satisfy himself 
that his work is being managed properly , and if he follows 
the custom of the country and gives individual tenants 
free access, he need find no difficulty in enforcing the 
maxima which we have laid down 

The qualifications of a landholder to manage his own 
property, or of an agent to manage a large estate may be 
stated as follows He must be fairly active, and able to get 
about the estate , he must have an ej e trained to observe 
details , and his mind must be alert and ready to under 
stand anything out of the common which he comes across 
Further, he should have a thorough knowledge ot the 
capacities t*f the various soils in his estate, and also of the 
capacities of the different castes of cultivators, and so far 
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as possible of the individual cultivators is ith whom he has 
to deal If possible, he should add to this thorough 
knowledge of his own estate a genera! grasp of the pnn 
cjples of agriculture, sufficient to enable bun to detect 
cases where existing resources are not being turned to the 
best advantage and to recognise the cause of the failure, 
whether it be the ignorance of the cultivators, or their 
poverty, or any other cause A general grasp of this 
kind cannot be obtained bj reading a few text books on 
the subject it involves a systematic course of study, 
which must be obtained either at a regular agricultural 
school or college, or by working under an agent who 
himself possesses these attainments and is willing to train 
his assistant 

At the present day agents with these qualifications are 
hardly to be found, but with increased facilities for agn 
cultural education the supply will increase if the greater 
landholders show a disposition to employ them In the 
meantime it may often be the interest of a large land 
holder to choose one of his relatives and send him to 
school or college to receive the necessary training , and it 
is invariably a duty which a landholder owes to his family 
and his estate to tram his successor in the art of manage 
ment A young man succeeding to a well managed estate 
may ruin it in a very few 3 ears by sheer ignorance and 
thoughtlessness, and it is obviously the landholder’s duty 
to take what precautions he can against the rum of his 
famdj 

Improvements 

Supposing, then, that the landholder or agent is com 
petent to manage his estate, his particular attention will 
be given to detecting all cases where the produce is less 
in quantity or in value than it might otherwise be and to 
remedying the defects which he may find , in other words 
he will always be on the look out for a chance of making 



( 152 ) 

improvements Now we hue seen an the preceding chap- 
ters that the ordinary cultivator is not lacking in skill, 
knowledge or readiness to take pains, but that he is ham 
pered m many ways in making the best use of his land and 
labour The chief defects have been pointed out want of 
drainage want of water want of good seed want of unple 
ments for special purposes inferior cattle scarcity of fuel 
insufficient facilities for marketing defective processes for 
preparing pioducts and want of mean-, to cope >ith diseases 
are perhaps the commonest In all these matters the 
landholder can assist him , and he can also give him 
a chance of seeing how things are done m other loeali 
ties leaving him to adopt any of the practices which 
be thinks will bo advantageous We caimofc discuss 
all these subjects in detail but must confine ourselves 
to stating a few general principles that should be borne 
in mind 

Improvements made by cultivators. 

In the first place it is almost always better to let a 
cultivator make an improvement for himself than to make 
it for him , he will spend less money on it, and he has a 
direct interest in making it as effective as possible. This 
principle applies to all improvements which are intended 
mainly for the benefit of a single holding thus it is usually 
better to lend money to cultivators who want to improve 
their stock of cattle than to make elaborate arrangements 
for importing cattle for their use Again it is much better 
for the cultivator to make a well for his holding as indeed 
he usually has a legal right to do By all means let the 
landholder assist him with clay and fuel, or hear the cost of 
any preliminary boring that may be necessary and advance 
Vum part of the cost if be requires it but t'ne actual work 
is best done by the cultivator him«elf and it is certain to be 
done very much cheaper 
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Indirect income from improvements 

Secondly, it is very unwise to make only those improve 
ments which will bring in a direct money income , an 
improvement may pay in other ways For instance a veil 
sunk on a tenant's holding may secure that the rent h paid 
regularly instead of having to he remitted whenever the 
season is unfavourable It may eieri happen that tie 
sacrifice of immediate income may be i benefit in the long 
rim a point that may be illustrated in connection with the 
question of fuel supply Welnvt^een tint much of the 
dung is regularly burnt to the great loss of the community 
as a whole and of the landholder and cultivate in particu 
Ur and the only way of avoiding this loss w to increase 
the supply of other fuel To do this is a difficult matter 
and hardly any landholder is in i position to supply ill the 
fuel that is needed hut a good deil can be done in a small 
way by encouraging the growth of quick, growing trees and 
shrubs wherever there is 100m on the banks of t inks on 
the tops of embankments among the laiger trees in groves 
and so on as well as by regulating the use of dhak and 
other jungles that may exist on the estate A few 
land holders instead of selling off the firewood produced 
in their jungles have allowed their cultivators to 
cut it over in blocks year by year, at the same 
time agreeing with them that they shall not sell the 
dang so saved but shall put it on their fields , and those 
who have followed this policy consider that on the whole 
it has paid them much better than if they had sold 
off the firewood periodically in the usual way It 
would futaha tn. ’znsggtsh thak this ac -my ofcjbgc, ipihaj 
should be adopted in estates as a general rule the 
question must be worked out for himself by each land 
holder and the resources of the estate utilised as far as 
possible » 
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Demonstrations. 

Thirdly, the cultivator, assuming him to be a man of 
average capacity, knows an improvement when he sees it, 
but to see it takes some time For instance, it is not 
enough to show him a new type of cane mill standing idle, 
but he must ha\ e a chance of seeing it at work for a whole 
season or perhaps more, before he can make up bis mind 
as to its advantages So, too, he must see a new kind of 
crop growing for two or three years before he is satisfied 
that it will suit his holding If then a landholder wishes to 
show hia tenants new crop3, or implements, or processes, 
which he thinks better than those m use on his estate, 
he will requne a small demonstration farm, where the 
novelties shall be regularly on view Now m many parts 
of the provinces it is already customary for the landholder 
to cultivate some of his own land, often for amusement 
almost as much as for profit, and there is no reason why, 
when the landholder or his agent is competent, this home 
farm, or sn as it is called should not be developed into a 
demonstration farm, which would add greatly to the inter 
e3t of the landholder m this immediate surrounding.-., and at 
the same time would occasionally introduce new and rdu 
able improvements on the estate 

Estate factories. 

Lastly we may recur to the question of improving the 
processes of preparing various products for the market. It 
seems to us that there is room foT a profitable extension of 
the landholder a exertions m this respect Every large 
estate might work up its own products for the market, thus 
securing a higher quality of product, and realizing a better 
price, which would be shared between the actual cultivator 
and the estate factory The equipment of such a factory 
would depend on the nature of the products to be handled, 
and one important source of economy would lie m the fact 
that the power required could be supplied from a single 
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<oar e and applied to various proces.n. affording to the 
eason. There might be for instance machinery for ginning 
and baling cotton, for hulling nee, for baling hemp, for 
preying oilseeds, for refining sugar (which would have 
been prepared roughly in the field by improved boiling 
pans len out by the e t we) for cleaning the *eed to be 
u ed n*»xt sea on and tor any other proves &, that might 
have to be gone torougo. O cour e -inch an estate fac ory 
would need an expert manager and the landholder would 
have co be careful that the tenant, were tre» ed fairly and 
not oppressed as they were by so many indigo factories , 
but with rea-onnble pre muons the con ern ought to be a 
hnan lal aucoe^ and at the ~ame tune increase materially 
the resources of the coiciva or 

Developments ot this Lin l are, however, po-oble only 
on the larger estates, and with landholders who are auffi 
ciently educated to realize the advan ages which they derive 
from ju t treatment ot their tenan For mailer estates 
and where the land 10 dtrs Live no. rea bed tha * age of 
education, there is till ample -ope for more mode-t 
improvement there are well* to be unh depre^-iom. to 
be drained, ravines o be embanked and terra 'ed, the fuel 
supply to be husbanded and percaps in Teased village roads 
to be maintained and improved and marker to be derel 
oped , ome ot these will pay directly for the expenditure, 
while all alike if planned wnh judgement and earned oat 
with economy, will in Tea e the rent paying power ol 
the tenants, and thus add to the tability 0 f the rent roll 
of the estate, 

Vo t to Ciagtir XJIZ. 

The orjjimsit on of the agricultural d»oartc:ea has tcade the m ts> 
duet oa c. jiaf rorecea^ very nu-h ea 3 er than rrsa the case whea the 
firs edi icacf this toei i said, if* laodfcalder wishes toimprove 
his e=tate, the first sleo should be to consult the ofi-er in charge o. 
tie code where his e'ta .e Les, 
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CniPlEP. XIV— TRADE IX AGRICULTURAL 
PRODUCE 
The food supply. 

We have already seen that the main object of the cnlti 
vator is to fee*] himself and have «omething over In 
ordinary } ears the provinces, taken as a whole, achieve 
thi, object, and th< surplus produce is enormous though the 
share of a single cultivator is small A glance at the 
general course ot trade is valuable, as it enables ns to 
realise something ol the relative importance of different 
crops to the provm es as i whole Of course the ordinarj 
food gr uns, which constitute the largest item in the whole 
produce, do no» bulk I irgely m the trade returns, for the} 
arc rno>tly oon.->uin**d in the village, or at least ui the 
local it> wh‘ re the} are producer] the ideal of the ordmar} 
< ultivator appears to be that when his harvest is complete 
he should have it least six months' store of food in hand, 
i nough, that ls, to feed hLs fatrnl} and to pay his labourers 
their wages until the next harvest 13 read} It is true 
that many cultivator-* are never in this position, but in 
the lr case th* minimum sto-k has to be kept for them by 
thevillige gram-dealer who finances them, so that the 
total sto-'k kept in the country for the eight or nine million 
families ls cnormou.7 Speaking very roughly, for no pre 
r lsion is attainable in thest matters, a ton of grain will 
support a family ol five for a }ear, so that the minimum of 
six months «t<rk represents from four to fiv e million tons, 
worth, say, fifteen rrore-* at ordinary prices , or, in other 
words, the provin < s would require vbout thirty crorps 
worth of grain in an ordinary year, if no classes consumed 
any other form of food We give these figures merely as 
an indication of th* proportion which the home consump- 
tion heirs to th« trade with other provinces, and with the 
rcaily admission that they may be m error by twent} five 
p<r rent in either direction , they at least help u? 
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understand something of the greatness of the agricultural 
interest. 

Exports. 

Now when a few seasons have been good, the stock of 
common food in the provinces rises above the minimum, 
and many individuals find themselves in a position to put 
more of their land under money bringing crops when 
this is the case there is an enormous surplus for export. 
Thus in a fairly prosperous year the provinces may export 
on balance five crores’ worth of oil seeds or more and nearly 
the same quantity of grain These are the two heads under 
which the fluctuations in trade are greatest , in a year when 
famine conditions hare prevailed the exports of oilseeds 
may fall to one or two crores, while gram may have to be 
imported on an enormous scale to meet the local deficiency. 

Next to gram and oilseeds, we may take the figures of 
raw cotton, sugar and opium These do not fluctuate to 
anything like the same extent, varying from about 1} to 
3 crores according to tho season Cotton does not fail 
very greatly in a tauune because, as we shall see, it thrives 
best on a small quantity of rain but it may hul seriously 
in a year when the rams are so late as to pi event sowings 
Opium is produced only on irrigated land, and is thus com- 
paratively independent of the seasons, but the exports 
necessarily depend on the policy of Government which 
controls the entire stock and determines the area that is 
sown. The loss of sugar in bad years may be very great, 
but at the same time the home consumption is reduced and 
the sugar placed on the market instead, so that the exports 
do not fall to the same extent 

Lastly, we may notice two other classes of exports, hides 
and ghi, both of which have the peculanty of increasing 
in years of distress. In the case ot hides this is due to the 
mortality among the starved cattle, while in the case of 
ghi it is the result of enforced economy, ghi being a very 
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common luxury anti being largely consumed in prosperous 
jears, but becoming beyond tbe reach of many families 
when grain is very dear and there is little in store 

Imports. 

If we turn now to look at the figures of imports, we 
find that there are vety few things imported m large 
quantities cotton goods metals, herosine oil and salt are 
all that we need notice Cotton goods are by far the most 
important as they supply almost the whole population 
with everything that they wear In a prosperous year 
as much as six erorea worth of these gooda may be impor 
ted on balance but m hard times people economise greatly 
in this kind of expenditure and the imports may fall by 
ts zaucb is one half T be meials is demand are brass and 
copper which are Used for making the household utensila 
that form such a large part of the specialized wealth of 
the people in good years as much as half a crore & worth 
of these metals may be imported on balance, while in 
famine timea the trade cornea almost to a standstill 
Kerosine oil ia steadily coming into use among the people, 
and something like half a crore s worth is imported in an 
ordinary year while of salt o\ er one crore s worth is 
required which may be reduced by one quarter in tunes 
ot famine Besides the e staple imports there are of 
course large numbers of articles imported m considerable 
quantities, but none of them are individually important 
enough to be mentioned in a general summary of this 
kind. There is however one peculiarity which must be 
noticed, and that is the steady absorption of gold and silver 
Much of this is hoarded in the form of Cash , the rest is 
kept m the form of jewellery, which indeed serves much 
the same purpose, being regularly pawned or sold in bad 
times. The amount of treasure absorbed m this way is 
practically unknown, bat it mounts up to erorea in a 
favourable year 
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Summary. 

On the whole, then, we may say that the people of 
ie provinces draw moat of their cash income from sugar 
md opium (which are fairly stable sources), from cotton 
'which depends more on the seasons), and from gram and 
ill seeds, where the influence of the season i=> very pro 
aounced They spend far more on co*ton goods than 
on anything else, and they also import salt, which is a 
necessity, and hero^ine oil and metal-, which may bo 
classed either as comforts or as luxuries, the rest of their 
spare cash goes on personal expenditure of various hinds 
and on adding to their savings in gold and silver Salt is 
the only absolute necessary which they import in large 
quantifies tor they could be clocked from the grown 
cotton in the provinces ll the) did not prefer cloth of a 
better quality than it produces and the place of herosme 
oil could be taken bt in\ of the vegetable oils which it is 
gradually superseding 

hole lo Chapter XIV 

Readers who may ^sh to pursue this subject further will find all 
the material* in the Annual Reports oa the Inland Trade of the 
Provinces published by the Superintendent of the Government Press 
at Allahabad These reports are not recommended for the general 
reader 
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CitAFTER XV —THE AGRICULTURAL REGIONS 
OF THE PROVINCES 

Introductory. 

The descnption contained in the foregoing chapters 
ipphes primarily to the country between the Jumna and 
the Himalayas, which n> the productive part of the prov 
inces This extensive plain is not, however, altoge her 
fiomogeneous, but contains several well marked types of 
country which it is the object of the present chapter to 
describe The country south of the Jumna forms the 
subject of the next chaptei as regards the third division 
of the provinces— the Himalayan tra-'t— We propose to 
say very little What cultivation is to be found lies in 
patches on the hillside* or in the valleys, and almost every 
valley has its own peculiarities The crops grown and 
the times of sowing and harvesting depend mainly on 
the altitude Ordinarily ea'di village endeavours to feed 
itself from its grain crops, the chief of which are rice, 
wheat and mandua, and to produce something for sale its 
market CTop must as a rule be of small bulk in order to 
bear the cost of carnage and is usually a spice such as 
red peppei, but m accessible places potatoes are largely 
grown and there is considerable scope for producing 
fruit and vegetables for the markets of the plains The 
area of which cultivation is possible is a very small pro 
portion of the whole, and the vicissitudes of season do not 
affect materially the economic position of the rest of the 
provinces We may pro'eed therefore to consider the 
different region* that are to be found in the plains 
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Lowlands. 

The first distinction that we notice 15 between the 
lowlands along the rivers and the re-t of the plains 
These lowlands are known by various names such as 
khadir, kachhar, or tarai they vary in extent from the 
strip of land a few yards broad which we find along the 
smaller streams to the ten mile khadir of the Jumna in 
BulancLhahr, or the equally extensile lowland of the 
Gogra These lowlands include all classes of natural 'oils 
from very heavy clays to loose 'and the mo=t marked 
characteristic of the productive 'oils is their relatively 
small depth , coar'e sterile sand is almost uniformly found 
a short distance below the surface, and the productivity 
of f&e had depends very hrgeiy on the <fep£fi 0 f foam or 
day, which must often be measured in inches 

The distinguishing feature of the lowlands 13 their 
wetness, for daring the rains they are for the most part 
either swamps or actually under water, and during the 
cold weather, though the surface may be dry , the soil ju»t 
below it is moist, and water can be found by digging a 
hole a few feet deep In these tracts, then, either no 
kharif is sown or it 13 'own largely as a speculation a 
great variety ot seed being often 'own m the same field 
m the hope that something or other will give a good 
return. The hope is often not realised, but the speculation 
is cheap, as the coarsest crops are sown and the tillage is 
reduced to a minimum Babi, on the other nand, is a 
fairly secure crop owe it is sown, as flood, m the winter 
are almost unknown, and there is very little danger of 
loss from drought bnt tillage is very difficult as the land 
staj -3 wet until late in the 'ea^on, and time can be found 
for only one or two humed ploughmgs In fairly dry 
seasons these lowlands may be most productive, but in 
wet years they are very dangerous «ome»times the land 
is too wet to sow, it 'Own the crops are specially liable to 
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disease, and worst of all the defective drainage (due to 
the unusual fulness of the river which should act as a 
drain) may allow reh to come to the surface and render 
the land hopelessly barren for the time being Again, 
when cultivation has been prevented by any cause, the 
land gets rapidly covered with coarse grasses and shrubs 
which involve heavy expenditure in clearing the ground 
for the next crop This scrub jungle too shelters various 
animals which do great harm to the crops growing near 
them , pig and deer are the worst offenders, though occa 
sionally serious injury is caused by herds of cattle that 
have run wild Residence in the hhadir is unpopular with 
most classes as it is usually unhealthy and the houses may 
be flooded or even washed completely away Except there 
fore for a few castes who are more or less at home in a flood, 
the cultivators usually live on the upland and come down 
to the hhadir to till hence goind soil is almost unknown, 
little or no manure is used and the land does not get the 
care that is given to fields within easy reach of the village 
Apart from the risk attendant on wet seasons or on 
the presence of wild animals, the lower parts of the 
lowland are at the mercy of the river itself Sometimes it 
may cut a wide channel through a block of fertile fields, and 
sometimes it may bury good loam several inches deep in 
barren sand On the other hand it may deposit an extreme 
ly fertile silt on what was previously bad soil, and it is 
practically impossible to say what a field will look like 
after the next flood It would therefore be waste of time 
to look ahead to the following season if the land is fit for 
cultivation a crop is taken from it with the minimum of 
expenditure if not, it is left to itself Tims the khadir 
usually shows bio ks of cultivation scattered through 
stretches of barren sand, or grass and scrub jungle, the 
latter is by no means valueless, as large numbers of cattle 
are grazed on it, and it may be the salvation of the 
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used, but if the cultivation is careless the produce is 
almost limited m this case also to bajra and coarse pulses 
A marked feature of this superior bhur is its suitability for 
the mango, large and prolific groves of which are to be 
found m many places where it exists , indeed it may some- 
times be remunerate to stop cultivating bhur and plant 
it with mangoes 

Matiyar. 

In marked contrast to the bhur are the heavy clay tracts 
The main feature of these tracts is the extent of barren 
stretches of the hard, compact soil which is known as usar 
and is not infrequently covered with the white efflorescence 
called leh The barren stretches are separated by blocks 
of rice fields the fields small in size, and the field bound 
aries unusually high and wide , in the rains such blocks 
axe a stretch of bright green, but once the rice is off the 
ground most of the land is bare and the rest carries 
mainlj poor crops of gram and lmseed Wherever depres 
sions exist in these tracts they fill with water in the ram9 
and as the sod is too stiff to let the water dram away, 
it remains for a large part of the cold weather , such de 
presaions are known as jhils Timber is rare in such tracts 
babul grows fairly, and occasionally mm and mohwa are 
to be foundi but the bareness of the country is one of its 
most striking features 

Dumat. 

Intermediate between the clay and sandy tracts is the 
dumat or loam the typical landscape of the provinces It 
is usually well wooded mangoes being the commonest 
trees , the land bears an almost infinite variety of crops, 
those of the kbarif being often of great height (maize, juar 
and sugarcane), while the low rabi crops, wheat, barley and 
pulses are broken by the darker green of the arhar and in 
places by the white expanse of the poppy fields 
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Garden tracts. 

A fourth type of country is to be found m the tracts 
adjoining those towns which stand od fairly light soil 
Such soil is especially adapted to make the most of heavy 
manuring, as it is easily tilled and well drained , and the 
most skilful castes make full use of the supp'y of manure 
to be had from the town. Such land hardly ever bare 
directly one crop is off the ground another is sown, and the 
diversity of crops is amazing While many towns have 
considerable areas of this type, perhaps the most striking 
are the potato grounds near Farrukhabad and the fruit and 
vegetable gardens round Lucknow 

Distribution of soil tracts. 

We have said above that the natural soils are to be 
found in bands I j mg roughly parallel to the rivers It is 
beyond the scope of this work to give the agricultural 
topography of the provinces m detail but we may illustrate 
this statement by a typical instance A journey from 
Cawnpore to Lucknow affords an excellent opportunity of 
studying the distribution of soil After crossing the 
Ganges bridge there is a stretch of typical lowland for 
about five miles , then the line rises through a narrow strip 
of broken bhur, then comes level bhur and dumat, and 
before we reach Unao we are in regular matiyar countrj 
This continues for twelve or fourteen miles, though it is 
broken near Ajgain station by an island of loam then 
comes dumat running into bhur as we come to the Sai 
Beyond the Sai there is bhur and light dumat abou'- 
Haraum station but by the time Amausi is reached the 
country is atr&m. matiyar, which continues to the environs 
of Lucknow Here, if we leave the railway, we hnd that 
the light soil along the Gumti has been turned into garden 
land, so that this short journey gives a very fair epitome 
of the greater part of the plains 
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Other crosscountry journeys, such as those from Allah 
abad to Fyzabad or from Shikohabad to Farrukhabad 
show very similar features m some cases the band of 
clay soils may be missing, w others the strip of bhu r is so 
narrow as to be barely noticeable, but as a general rule 
the further we go from a river the stiffer is the soil until 
we approach another river 

Other tracts. 

By far the greatest part of the plains comes under one 
of these classes khadir bhur matiyar, or dumat, or 
market gardens but there are a few special tracts that 
may be mentioned briefly Just below the Himalayas is 
a belt of country known as the bhabar mostly forest and 
so unhealthy that it is almost uninhabited The soil here 
is a thin deposit overlying a mass of boulders and grave! 
through which the water drains rapidly away The bulk 
of the cultivation is in the hands of hill men who come 
down at the end of the rams and leave when they have 
harvested the rabi Below the bhabar is the tarai mostly 
heavy clay land much of it under forest The population 
is more settled than in the bhabar but the climate is very 
unhealthy and the crops are exposed to great damage from 
wild animals Along the lme of the Jumna from Agra 
eastwards the soil differs in many places from that of the 
duab proper, being in fact a mixture of duab and Bundel 
khand soils It is poor land irrigation is often difficult 
as the wells are very deep and the grass known as kans is 
apt to spread if the land is left untilled We may also 
mention the ganjar a strip of land m Sitapur and Bara 
Banki lying between the Gogra and Chauka rivers It is 
of the khadir type but in the rains the streams of the two 
’Bv/a «!/i d/VKv. <i8 wazmg xqwa damage 

than the ordinary, slow moving floods of the lowlands 

It must be remembered that in the brief descriptions 
we have given it has been possible only to indicate 
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the most striking features of each class of country almost 
every tract has its own characteristics which can be 
learned only by study and observation The upland tracts 
too pass into each other gradually so that it may often be 
difficult to say whether a particular field is just in the bhur 
or jnst out of it, but a broader survey show clearly enough 
the general line of division between the tracts 
Rainfall tracts 

We must now notice the natural divisions which result 
from the variations in the rainfall We have seen already 
(Chapter II) that the amount of ram decreases from east 
to west, and also from the hills to the Jumna , the result 
ia that the districts north of the J umna may be divided 
into two mam sections, the submontane and the central 

The submontane tract stretches from Saharanpur to 
Gorakhpur , its most striking feature is the dampness of the 
soil, so that irrigation for the rabi is required to a much 
less extent than further south, and m some localities is 
altogether unnecessary The soil gets heavier on the 
whole from west to east, and the most valuable crops are 
rice and sugarcane Toe extent of khadir land is another 
marked feature of this tract, as each river that emerges 
from the lulls has a wide valley of its own. It might be 
thought that a tra^t so favoured m the matter of moisture 
would be particularly prosperous, but the water means fever 
and the northern part of the tra'-t which adjoins the tarai is 
very unhealthy labour is therefore scarce aud inefficient, 
cultivators are hard to procure and it is only the best 
managed estates that are prosperous. 

Adjoining the submontane districts is south Rohilkhand, 
a small tract including Bada.ua, most of Shabjabaapar a ad 
parts of the neighbouring districts This tract too is 
damper, but there is more need of irrigation than in the 
submontane districts, while the climate is much healthier 
The dumat gives excellent wheat and sugarcane, and the 
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hhadir of the Ganges is productive , but the kbadir is 
bounded by a band of bhur running almost continuously 
from the south of Bijnor to Hardoi and presenting all the 
defects of such land in an aggravated form 

East of this tract comes south Oudh including practi 
cally all Oudh south of the Qogra In this tract the parallel 
bands of matiyar dumat and bhur are most easily distin 
guished from the agricultural point of view its most stnk 
ing features are the skill and energy of the cultivators and 
labourers and the splendid system of well irrigation TI e 
population is however very numerous and holdings are 
small so that much of the land is under the coarser and 
commoner crops 

Still further east and keeping north of the Ganges we 
have most of the Benares division with which Azamgarh 
forms the tract usually spoken of as the eastern districts 
Here the soil is largely clay and rice is the great crop 
the country is overcrowded holdings are very small and the 
people are poor The hilly tract of Mirzapur lying south 
of the Ganges is entirely distinct from the rest of the 
division consisting mainly of light thin soils which support 
a scanty population and are still largely at the mercy of 
the rainfall The south east of Allahabad is of the same 
type 

Now if we return to Saharanpur on the extreme north 
and follow the right bank of the Ganges we are in the duab 
proper between that river and the Jumna The upper 
portion of this from Saharanpur to Aligarh is the richest 
part of the country The soil is light and fertile holdings 
are large the people are well to do and the admirable 
system of canals enables them to make tl e most of their 
and All crops are grown but sugarcane wheat and 
(towards the south) cotton are the great features South 
and east from Aligarh to Cawnpore the duab js not 
so good there is more poor 1 ind ai d holdings are smaller 



( 169 ) 

nor h the canal system so complete Sugarcane is very 
little grown, tut wheat and cotton retain their importance 
Finally, from Cawnpore to Allahabad the country is 
much poorer ; sandy along the north and on the south 
more like Bnndelkhand The people are not well to-do 
valuable crops are more rarely grown and canal water 
has only recently been made available These three 
divisions of the duab are usually spoken of as uppei , 
middle, and lower , they are of course continuous, and 
it is a matter of convenience where the dividing line is 
drawn, but as a matter of practice Aligarh is included in 
the upper duab and Cawnpore in the lower Muttra and 
Agra though lying m part beyond the Jumna are usually 
included in the middle duab , then special features need 
not detain us 

CHAPTER XVI -BT 7 NDELKHASD 

As has been indicated in previous chapters the districts 
lying south of the Jumna differ widely 10 regard to agri 
culture from those lying to the north The difference 
consists partly m the habits of the people partly in the soil, 
and partly in the water supply The climate is generally of 
the same type as that of the duab, though the rainfall is 
apparently rather more liable to vary both m excess and in 
defect The people are perhaps less industrious than 
those who live north of the Jumna, and are readier to give 
up the straggle against adversity but it must be admitted 
that in their case the struggle is exceptionally severe, and 
their resources have until recently been scanty 
Soils 

The soils are altogether different from those with which 
we have hitherto had to do In the south of Banda and 
Hauurpur, and over a large portion of Jhansi the soil is 
not water horn© at all, but consists of a few inches of cruna 
bled rock lying on top of the rocks from which it has been 
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formed These area^. are known as red soils from the 
pev ailing colour of the land The thin layer of soil 
cannot hold water for aiij length of tune, and a rabi crop is 
seldom sown on it an inferior millet is the usual khanf 
crop Even so the soil is too poor in plant food to stand 
continuous cropping and after it has been cultivated for 
two or three years the land is left fallow until a new store 
of food has gradually accumulated Interspersed among 
these tracts of poor soil, and generally close to village sites 
and situated in valleys between the low hills, are little 
oases of stable cultivation carefully manured and regularly 
watered from wells sunk in the solid rock and worked by 
Persian wheels 

The south eastern portion of Banda and the south of 
Allahabad he on the lowest and most northern plateau of 
the Vindbya range This tract, locally called the patba, 
has much the same characteristics as that just described, 
but the climate is more unhealthy and the soil still thinner 
and poorer, only a very small proportion being cultivated. 

To the north of the red soiled country and also in the 
south of Jhansi we again find soils that appear to have been 
deposited by the action of water, but they are distinct in 
appearance and character from those of the duab, and must 
be presumed to have had a different origin, probably ibe 
hills of Central India These areas are spoken of as black- 
soil country Four main types of these soils are recog- 
nised, which are known as mar, kabar, parwa and rakar 
Theae may be described as follows 

Mar is a rich black* soil, soft and friable, which can be 
easily tilled when in proper condition, and may be very 
fertile Its best quality is that it retains an enormous 
quantity of water, so that if the rains have not been very 

* liar is frequently spoken of as black cotton soil. The name is 
inappropriate because it differs substantially from the black soils of 
Central India on which cotton is very widely grown , and aa a matter 
of fact cotton is hardly ever grown on mat 
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deficient, wheat can be grown successfully and does not 
require irrigation If however the monsoon fails, and the 
soil is too hard to plough, nothing can be done without copi 
ous irrigation, such as is rarely possible On the other 
hand, when the ram at the end of the season has been 
excessive, there is often much difficulty in preparing a 
proper seed bed in the soaked soil 

Kabar is also a dark soil, but not so dark as mar it is 
much staffer and more difficult to work when wet it is a 
sticky mass that cannot be ploughed at all, and it dries 
exceedingly quickly at the same time splitting into bard 
blocks Thus it3 cultivation for the nbi is often a matter 
of difficulty, and it is left untilled if the rain has been either 
excessive or m considerable defeat This soil can also 
grow good crops without irrigation provided it has been 
possible to prepare a seed bed 

Parwa is a reddish or yellowish loam, resembling more 
nearly the soils of theduab in its behaviour towards water 
lb can thus be irrigated successfully when water is to be 
had, and irrigation is usually required m the absence of 
adequate winter rains 

As a rule the mar lies m level plains , where the surfare 
is broken by streams, the mar passes into kabar and the 
kabar in turn passes into slopes of an inferior denuded 
soil called rakar bearing only the most inferior crops 
The rakar again passes into ravine land the extent of 
which is a distinctive feature of the country 

In addition to these typical upland soils a stretch of 
fertile alluvial soil often to be found along the margins 
of the rivers and streams These soils, which are known 
as k&chhar and tan, are distinctly fertile hut in *ome 
pla-e3 they share the risk of such S01I3 elsewhere being 
liable to be cut away or buried under sand by some vagary 
of the river On 1 he other hand it is very unlikely that 
they will suffer from drought 
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Irrigation. 

Next aa regards facilities for irrigation. In ordinary 
years and for ordinary crops mar and kabar do not require 
irrigation but purwa does , in dry seasons the two former 
require copious supplies to enable a seed bed to be pre- 
pared iluch progress has been made in recent years in 
constructing canals to supply the needs of the country, 
and the area that can be sown in a drought is now very 
much greater than would have been possible ten years 
ago It must be remembered however that though during 
and just after the rams there is an enormous supply of 
water m the river which supply the canals the supply 
stops abruptly in the winter, and there is a limit to the 
amount that can be stored in reservoirs The rivers that 
come from the Himalayas have a perennial supply m the 
melting snow from the higher mountains, and it is this 
that mahej them such an unfailmg resource in years when 
the rains have been inadequate but the Bundelkhand 
canals are themsehes dependent on the rains of each 
season if there were no rain at all they would be almost 
useless, and wl en the fall late in the season ha3 been 
seriously deficient the supply m the reservoirs may give 
out before the rabi irrigation is completed. Notwith 
standing this defect the construction of the canals has 
materially changed the economic condition of the coon 
try 

Wells 

The want of wells is the most striking deficiency of the 
country when it is compared with the land north of the 
Jumna Wells are fairly numerous in parts of Jhansi, 
in the south of Hatmrpur, and in a few isolated localities 
elsewhere , but in the greater part of the country, including 
most of Banda, Hamirpur, and Jalaun, tte depth to Vater 
is so great, varying from 50 to 100 feet in round numbers, 
that the cost and labour of raising water is almost 
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prohibitive while the supply of water is often very deficient 
and is sometimes inadequate even for domestic purpose 
Lakes 

In the hilly country to the south the lakes constructed 
by the Chandels in early times by throwing embankments 
across the lower extremities of inllejh l ave been utilised 
for irrigation and a large number ot similar lakes or 
reservoirs has been constructed in recent years The 
larger lakes irrigate considerable areas while even if there 
is little direct irrigation the effect of the reservoirs is seen 
in the greatly increased supply of water in the land lying 
below them and their beds can be successfully cultivated 
when the water has been drawn off 
Embankments 

In the bH k-soil tracts \ ery great improvement can be 
effected by embanking the fields so as to prevent the rain 
water from runmng off the surface It then soaks into 
the land which a we have seen can hoi l a large quantity 
of water and fields so embanked can be sown with rabi in 
seasons when unbanked land is far too dry to be tilled 
Embankments of this kind which are called bandhiya have 
been made in large number^ during recent years m most 
cases with the aid of a Government loan but there is still 
scope for very great extension and where canal water 
cannot be made available these works are practically the 
only form of improvement that can be recommended 
Crops 

With soils such as have been described and with so little 
water available it follows naturally that the crops grown 
are on the whole much inferior to what we have seen in the 
duab the most paying crops such as sugarcane are hardly 
seen at all and the outturn of crops like wheat is not more 
than two-thirds of what is obtained in the duab In ordi 
nary times the khanf area is nearly double that of the 
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rabi • the food crops grown in the former are practically 
limited to juar, h-ijra, hodon and nrhar, with rice m some 
localities, and the only other crops of importance are til 
and cotton In the rabi, gram occupies by far the largest 
area wheat used to be grown more commonly than is the 
case now, and linseed is the only other first-class staple 
Thus the cropping is much less varied than m the duab, 
so that a calamity affecting iny one of the principal crops 
19 all the more seriously felt by the people 
Calamities 

It is (Oinpar \tively rare for the country to hare areally 
favourable season If the rains are deficient, the kharif 
suffers, and there is much difficulty in preparing a rabi 
seedbed while if the rams are excessive, the kharif 
suffers to an equal degree, md the rabi seedbed is again 
a source of trouble If there is no cold weather ram, the 
< rop» on the light soils are destroyed if there is heavy ram, 
the wheat and linseed are ruined by fungoid diseases, which , 
seem to do moie him m Bundelhhand than in the duab 
With a series of years of heny rainfall and unfavourable 
ploughing seisona the heauer soils are liable to bo overrun 
with hans (vide Ch ipter X), and once this weed is estab 
iished the culliv itor does not attempt to cope with it, but 
leaves it to wear itself out, a process of from ten to twenty 
years Epidemic i atlle disease is peculiarly fatal m the 
Bundelkhand districts, and the climate does not conduce to 
sustained efficiency among the population 
Advantages. 

These numerous disadvantages are to a certain extent 
compensated • thus cotton thrives m a season of short 
rainfall, and in the south of the tract the wild mohwa trees 
yield a fruit that helps to feed the people for a considerable 
period , while there are occasional seasons of exceptional 
productivity when large areas give enormous yields with 
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little trouble beyond that of harvesting. The cultivator’s 
clnef advantage, however, i> the lowness of rents and the 
absence of competition for land The landholder has a 
very slight hold over him, and if an attempt is made to 
raise his rent to a ~.um which he thinks excessiv e, or to 
collect it with a sfcrietnev, he considers unjust, he is ready 
to abandon in.-, holding, secure of finding land within a 
short distance 

Progress. 

A few words may be said about the progress of Bundel* 
kband during recent years The last decade of the nine- 
teenth century was marked by a succession of disasters, in 
the course of which a considerable proportion of the 
agricultural capital of the country was lost and the entire 
population was greatly impoverished Recent years have 
seen a considerable improvement, due m part to the provi- 
sion of material facilities such as the new canals and the 
offer of loans for agricultural purposes, and in part to the 
policy adopted by the revenue administration The recogni- 
tion of the fundamental principle that Bundelkband requires 
strong cultivating communities and not absentee landholders 
has had far-reaching effects the debts of the landholders 
were liquidated under special legislation so that land should 
not he sold for existing debts, while for the future the 
powers of sale were greatly restricted At the same time 
the methods of assessing and collecting the revenue were 
modified so as to make sure that no excessive demand 
should he made in unfavourable seasons. The result of 
these various measures has been an undoubted increase in 
the capital available for agricultural use, and with capital 
available the people have shown more aptitude to make 
the moat of their resources and to struggle against adver- 
sity than might have been expected from their past 
history. 
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Chapter XVII —THE PRINCIPAL CROPS— KHARIF 
FOOD CROPS 

In describing the crops grown the easiest order to 
follow is that id which they are sown We shall there 
fore consider first the kharif crops which are sown from 
June to August then the rabi which are sown mainly in 
October and November and lastly the crops which are not 
sown at either of these seasons It is also convenient to 
class the crops as food and non food the former being 
those whose main produce is eaten by man or animal 
Food crops again are usually divided into cereals pulses 
and miscellaneous crops while non food crops are classed 
according to the nature of their principal product as oil 
seeds dyes fibres drugs and so on 

A word of warning may be said as to the outturns of 
the different crops The figures given in the text are 
supported in all cases by a certain amount of evidence but 
it is exceedingly diffic lit to find out the real yield over a 
considerable area and they are probably below the mark 
mas ibstaniial number of cases 

Nomenclature 

Before beginning to describe the crops m deta l it is 
necessary to come to an understanding as to the names to 
be used We shall speak of a crop by its English name 
when one is in common use but m all other cases the 
commonest vernacular name will be used Apart from 
these two sets of names there is yet a third to be considered 
the scientific name it is useful to have this for reference 
mainly because the vernacular names differ in some 
cases from place to place and also because one sometimes 
meets with people who know the scientific name but not 
that which is common in this part oS the world 

Botanists have a complicated system of naming 
plants in accordance with their c ossification but we need 
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consider only three of their divisions, the genus, the species, 
and the variety Any distinct plant is a species thus juar 
is a species, gram is a species, barley is a species, and so on 
Those species ■which resemble each other fairly closely are 
grouped together as a genus, to which a separate name is 
given Botanists then speak of any particular plant by 
the name of its genus, adding a second name to distinguish 
the particular species Thus when we find the wheat 
commonly grown in these provinces spoken of as Trtticum 
sativum, it means that the wheat as classed is belonging 
to the genus tritxcum, and that the word sativum has 
been agreed on to distinguish it from the other plants with 
which it has been classed. Unfortunately botanists have 
not alwajs agreed on the names to be used, and one may he 
referred to under different names m books written at 
different periods, the most confusing instances of this 
unfortunate want of agreement will be indicated in notes 
All plants in a species aTe not exactly the same in 
every respect there is a strong general likeness with 
differences in detail, and plants differing in detail in tbi3 
way are usually spoken of as varieties Thus some wheat 
may be seen with long green spikes extending above the 
ears while other plants have very short spikes, or perhaps 
none at all . these are usually spoken of as different vane 
ties, bearded in the one case, bald in the other Or again 
the grain of some juar is cream white in colour, while 
that of other juars is distinctly red these again are distinct 
varieties The question of varieties is of great practical 
interest to the cultivator we shall see later on that with 
some crops the varieties differ greatly in the value of their 
produce in then hardiness, and so on, and the cultivator ’s 
object is to grow the best paying variety for which his 
climate and soil are suited We shall find that in the case 
of many crops the varieties have not yet been studied in 
detail , in such cases it is safe to assume that the variety 
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grown in any locality is well suited to the circumstances 
in which it is grown, bat it is never safe to assume that no 
other variety would do better, as it is quite possible that 
there is in some distant country a variety that would do 
exceedingly well if it could be tried And further it is 
important to know that man can, and does, produce new 
varieties to order so that there is always a prospect of 
improving the kind of crops grown in any place, for, even 
if they are the best of their kind, a still better kind may he 
produced at any time 

In the case of many, perhaps most, of the common 
crops, the seed sown by cultivators is a mixture of several 
varieties, and the produce accordingly is not uniform in 
quality and is therefore unsuited to an external market 
which demands uniformity 

As we have indicated above, we divide the kharif crop3 
into five classes, three of which are food crops, cereals, 
pulses and miscellaneous, to which we add the oil-seeds and 
the fibres The cereals fall into three groups, maize, 
which stands by itself, the rices, of which there is an enor 
mous number of varieties, and the millets, of which several 
distinct species are grown 

Maize, Zea mays. Vernacular, Makka or Makai 
(Also spoken of in parts of Oudh as ban juar ) 

Maize grows about four or five feet high, with broad 
leaves much broader than those of juar which it otherwise 
most closely resembles in its earlier stages It flowers in 
two places, the mate flower being at the extreme top of the 
plant m a senes of small branches, while one or more 
female flowers appear lower down on the stem in the form 
of tufts of hair often of a reddish colour J usfc below these 
tufts the grain forms, each gram resting m a woody socket 
and the whole cob being wrapped in a sheath of leaves. 
Only one stem rises from each seed, and roots may often 
be noticed starting downwards from the stem above the 
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level of the ground Ordinarily one or at the moat two 
cobs form on each stem 

Maize ripens m a very short time and therefore is of 
peculiar value as being one of the first crops to come in 
for food hence it la sown very early, as soon as possible 
after the rains break, while in the canal districts the prac 
tice of sowing it before the rains after irrigating the soil 
has spread rapidly m recent years It requires fairly good 
land to do well, and is very commonly grown close to the 
village often receiving manure several ploughmgs are as 
a rule necessary Each plant requires a good deal of space, 
and some cultivators dibble the seeds m separately, but 
more usually it n> sown either broadcast or in drills behind 
the plough about twelve pounds of seeds going to the acre 
With so much ground left vacant between the plants, weeds 
come up in great numbers along with the seeds, and have 
to be carefully removed , while each plant has to have a 
little earth heaped round it to prevent it falling over 
Cultivation is therefore a laborious business The crop is 
irrigated only if sown before the rains or when a break 
has set m and the plants are beginning to suffer As soon 
as the gram in the cobs has matured, the cobs are cut from 
the stalks which are left to stand m the field, and set out 
to dry m the sun, and when they are quite dry the grain 
can be beaten out or scraped off * It is usually a large 
bright yellow gram which may m favourable years amount 
to 1 500 pounds per acre, or even more, but the average 
yield is estimated at about 1 000 pounds It is not in very i 
high favour as a food, but as it is ready for eating early m 
September when the stock of food saved from the previous 
rabi is running low, its success is a most important matter 
Sometimes instead of waiting till the seed is quite mature 
the cobs are picked rather earlier and sold as they are to 
* Machines for this purpose are now available and can be used 
economically when a large re» has to be dealt with 
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be roasted for food this is the more profitable course if the 
crop has ripened very early, as then the price for a cob is 
very high, but it does not pay when the regular harvest 
has set in 

Maize is distinctly a delicate plant, and therefore its 
cultivation is somewhat risky Its roots do not go deep 
but lie close under the surface , and as it requires very 
large quantities of water, and draws its supplies from a 
small depth, it suffers from a break in the rams more 
quickly than almost any other crop On the other hand, 
water logging is equally disastrous the crop is never sown 
in low lying fields, and if any water collects in places it 
must be drained off at once, or the plant will begin to 
suffer The shallowness of its roots is also accountable for 
the ease with which plants are blown over and broken, and 
it is this that makes the expensive earthing up necessary 
As soon as the cob3 have formed they have to be protected 
from porcupines, squirrels, parrots and jackals, and particu 
larly from thieves, so that the crop has to be watched 
regularly On the other hand, maize has the great advan 
tage that it is almost beyond danger from a dry September 
We have seen in an earlier chapter that failure of the rams 
in September may turn a promising season into one of 
distress, or even famine the earlmess with which maize 
ripens renders it safe from this danger provided its sowing 
has not been delayed. 

Maize is found m most parts of the provinces, but it is 
commonest in the Meerut and Fyzabad divisions it 1 3 
almost unknown in the black soil tracts of Bundelkhand 
The area under the crop has extended rapidly in recent 
years, and zi is becoming popular in many localities where 
formerly it was almost unknown Apart from the 
common type with bright yellow seeds, there is a distinct 
variety grown at Jaunpur with waxy seeds the whole 
plant is larger than in the common type, the cobs far larger 
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and the produce greater : on the other hand, it does not 
mature so quickly. One great advantage of the common 
maize is that it leaves the gro und vacan t ..iU-iimeJor 
Towing a raoi crop, while withthe Jaunpur variety there 
is not time for any hut rough tillage Other varieties also 
exist but they have not yet been studied in detail 

The stalks are nutritious fodder if cut while green, but 
they become so hard and woody that they are of little 
use except for thatching or fuel 

Rice. Oryza saliva Vernacular, Ohan. 

The number of vaneties of rice is very large, and they 
have not been studied in much detail Taey fall, however, 
into two mam groups, those that are sown broadcast in the 
field and ripen m less than three months (called bkadoi or 
Kuan J, and those which are sown in nurseries, then trans- 
planted into the fields, and mature in from four to five 
months Transplanted rice is usually spoken of as jarhan, 
and the finer varieties, which command remarkably high 
prices, are kept carelully apart and not mixed with others 
All alike are bright green plants of height varying from 
two to four feet, with the grain arrangeJ loosely on long 
feathery ears . and ail have the remarkable character that 
they do not require much air in the soil, while their con- 
sumption of water is so great that they grow best when 
the ground is thoroughly saturated, or even under water. 
For this reason the crop is grown only on the clays and 
heaviest loams which are practically undrained and hold 
the rainwater at their surfaca 

Broadcasted rice is sown as soon as possible after the 
rains break, the land is ploughed two or three times, 
and the ploughs may be seen working almost under 
water when the first ram has been heavy Sometimes 
after an early fall of ram the seed is sown while 
the ground is still very dry . if so, it does not germi- 
nate bub remains in the ground till more ram falls , the 
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object of this practice is to save time, for the crop comes 
up after the first regular rain when other fields are only 
being ploughed The seed is sown fairly thickly, about 80 
lbs going to the acre, and the joung plants ha\e to be 
weeded carefully. This done they need no more attention 
unless there is a long break in the rams, when they are 
irrigated from streams, canals or ponds, whichever may 
be available Wells arc practically useless in this case, 
as the small flow of watCT that can ba raised from them 
is not enough for the crop In August or September the 
rice ripens, and the plants arc cut by the sickle, and then 
usually beaten to get the grain out of the car The gram 
so obtained is enclosed m a hard husk, a Inch is separated 
by pounding in i mortar the product is the well known 
white rice which is called ckawal The husks are useful 
food for cattle if there is enough of them The outturn 
of unhuaked rice appears to vary from 800 to 1,000 lbs 
per acre, of which about one quarter represents the weight 
of the husk 

Transplanted rice is first sown v ery thickly in small 
plots of hig lily manured land when the seedlings are about 
a foot high, usually about the beginning of August, they 
aro taken up and planted out in the field in regular 
lines The field must be under water, or at least 
thoroughly soaked, when this operation is carried out 
If conditions are favourable, each plant, of which from 
two to six are usually planted together, sends up a great 
number of stems, which develop far more freely than when 
the plants are sown broadcast The heav y crop consumes 
enormous quantities of nater, and id dry weather irriga 
tion is necessary weeding has also to be done if the land 
is not free from weeds The crop ripens usually in Nov 
ember, and is harvested in the same way as broadcasted 
rice , the outturn is probably from 1,200 to 1,400 lbs to 
the acre , and the quality of the rice is better, commanding 
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much higher prices Thus it pays to grow transplanted 
rice though the cost of cultivation is more than twiee as 
high as the broadcasted varieties, provided the weather is 
suitable, but it is much the more speculative crop of the 
two 

Early rice is fairly secure, provided there is good ram 
m July and August, and it suffers very little from excess 
of ram unless the plants are practically washed out of the 
ground It does not suffer greatly from pests except 
occasionally from caterpillars when the weather favours 
their multiplication Later rice too is hardly ever damaged 
by excess of ram, but any deficiency is a serious matter To 
begm with, if there is a break early in August, transplan 
tation is much delayed and thus part of the growing season 
is lost then any deficiency of rain in September causes 
serious loss unless where a great deal of water is available, 
as where the land can be flushed from the canal With a 
really dry September the crop is completely lost in most 
places, for the water that has accumulated in the tanks 
and swamps is nearly all used up by the end of the month 
and the crop withers in October The rice sapper too, 
which usually appears at the end of August, does far more 
barm to the transplanted rice than to the broadcasted rice 
which is then ripening 

Rice is grown only where there is a good chance of 
getting enough water Thus it is the principal crop 
in the divisions of Fyzabad Gorakhpur and Benares, 
while superior qualities are largely grown in some 
places where canal water is available On the other 
Anna 1 , c£ is tlaiost anLaovm m the efry dcstnets of 
Muttra and Agra, as well as in large parts of Bundel 
hhand 

Rice straw, which is. known as piol, is exceedingly 
poor fodder, and cattle eat it only when they can get 
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nothing else which is unfortunately often their position in 
rice districts 

Millets 

There are two types of millets (1) juar and bajra 
which are tall plants growing from sis feet to eight or 
more and (2) the small millets mandua lodon and so 
on which grow only from two or three feet 
Juar Andronopogon sorghum 
This is a tall erect plant with broad dark green leaves 
and the gram carried on a single large head growing from 
the top of the stem as the grain matures this head 
usually bends over with the weight Juar is the com 
monest kharif crop in almost all places where rice is not 
staple it is grown usually on loam or even clay rare y 
on the lightest soils it does not get very much in the 
way of manure and from two to four ploughmgs are 
usually considered sufficient , it is not irrigated unless 
there has been a break in the rams long enough to dry 
up the land. It is sown in July as soon as the earliest 
sowings (cotton maize &c) have been finished The 
crop has to be weeded and it is a common practice to 
plough the field when the plants are about a foot 
high thus loosening the earth where it may have been 
caked by the ram As a rule juar is not sown alone but 
is mixed with arhar and some of the small pulses but it 
grows much faster than these crops and soon becomes t e 
predominant feature in the field As soon as the grain 
begins to form the crop has to be watched as birds may 
a great deal of mischief by picking out the gram from t e 
head It is usually ripe in November when the hea s 
are cut with sickles and the gram trodden out by bul oc s 
very often the best heads are p eked out and set asi e or 
the ne xt year a seed (vide Chapter V) The outturn 
* Juar baB also been called Eolcus orgJ urn and Sorghum vulga e 
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grim when the jnar is sown bi itself is probably 
nearly sit hundred pianos to the a're while when arhar 
and other crop? are sown m the same field it is per hap 
from four to five hundred pound? The grain is one of 
the staple food? of the poorer classes during a large part 
of the rear 

The great danger to juar is aa earl y ce nation of the 
rams showers in September are e ential if gram is to be 
matured It suffer al o from a fungus which feeds on the 
gram and nm be re ogni ed b\ its leaving a mass of 
black powder wheTe the grain shoild be this disease 
which is known as smut can be avoided if before sowing 
the seed is treated with copper sulphate (nila thota) The 
borers also do great harm bv settling in the stem and 
consuming the « ipplies of food for the seed and fungus 
on the leaves is verv common but doe? not apparently 
cause m ich loss in ordinary cases Apart fiom drought 
the greatest injur v is libel \ to res lit fro n heavj wind 
and ram at the end of September or earlv in O tober when 
tbs plant is in flower the flowers are open and exposed 
from their po ition an 1 the ram prevents them being fer 
tllised so that ittle or no grain sets In its earlier stages 
jnar can stand a great deal of rain provided the land is 
not actually under water 

The stems of the plant are an excellent fodder and form 
the mam tay of the cattle from December to April being 
cl opped into short lengths as required In 'the Meerut 
division and to a less extent elsewhere juar is «own only 
for fodder In this case xt is sown as early as possible and 
to an in reusing extent with irrigation before the rams 
break manure is often applied no o her crop is rmxed 
with it and the seed is «own much closer together The 
fodder is cat as required for use and a °e ond smaller crop 
or even a third can be obtained in favourable weather 
from the patches that are cut earliest This supply of 
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fodder coming at a time when that from the rabi is almost 
exhausted is of the utmost benefit 

The number of varieties is large , the differences consist 
partly in the size of the plants partly in the colour of the 
grain and partly in its arrangement on the head 
Bajra. Pennlsetum typhoideum. 

In its earlier stages bajra has a general resemblance to 
jmr but the stem is thinner and the leaf narrower The 
head is distin A tly different being a long narrow spike 
rather like the head of a bulrush with the grains packed 
closely together on it It is usually sown on poor sandy 
soils with no manure and is hardly ever irrigated. The 
tillage is rough and as a rule the seed is sown broadcast 
mixed with arhar and one of the small pulses. Bajra can 
be sown a good deal later than juar and so occasionally 
replaces it when sowings have been delayed The crop is 
weeded and sometimes ploughed over in the same way as 
juar and then needs no more attention till the ears begin 
to set grain when it must be watched to keep the birds off 
It ripens rather earlier than juar that is towards the end 
of O tober and is harvested in the same way The outturn 
is less about 500 lbs of grain when the crop is sown alone 
and 400 to 450 when sown with arhar The grain is one of 
the chief foods of the poorer classes when people have 
the choice they eat bajra in the cold weather and juar in 
the hot as they find the former a more heating food 
Bajra is rather deeper rooted than juai which is pro 
bably -why it is always sown on the sandy soils it is 
scarcely ever exposed to danger from water logging as the 
sandy soils dram quickly but it may be a total loss if 
September is dry The flowers are very much exposed 
and if ram falls at the end of September or in the begin 
mng of O tober fertilisation is very much interfered with 


• Bijri s also called PenntctJarvi tpicato and Panic um spicatanu _ 
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and tht outturn may be greatly reduced when the rain 
has been heavy and accompanied by strong wind, head 
after head may be found in a field with scarcely a single 
gram on it It is also occasionally attached by fungi in 
the cars or on the leaves 

The stalks are used a» fodder in the same way as 
juar, but they are much less nutritious and the crop is 
rarely grown for fodder alone. The crop is grown most 
commonly m the Agra and Rohilkhmd divisions and is 
sery rare in the cast of the provinces There are some 
varieties, but they have not yet been fall} studied 
Small Millets. 

There are four common small millets, of which the 
commonest names are mandua kodon sawan and kakun , 
the names, however, vary greatly from place to place 
Sawan, a hharif crop must noi. be confused with the hot 
weather millet which goto by the same name in parts of 
Oudh, but which is usually called ebehna 

Mandua. Eleusine coracana 
Mandua la often spoken of a> roahro. It is a great 
staple in the hills, but m the plains though grown in many 
places it is common only in Oudh and the eastern districts 
The plant grows from two to four feet high and looks like 
an erect broad leaved grass , the seed is earned on a bead 
consisting of rather bushy spikes standing erect on the 
stem. It prefers light soils and is sown as early as possi- 
ble, usually with slight tillage , sometimes, however, it is 
sown in nurseries and transplanted in the same way as 
rice. It 13 weeded but gets no other attention, and 
matures very rapidly, ripening usually m August and 
giving a heavy outturn of grain, often 1 000 lbs per 
acre or upwards But though the yield is heavy it is not 
a popular food, and no one eats it who can get anything 
more palatable. 
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Aland 1 v does, best with a light rainfall and suffers 
severely from any excess this is probably one reason why 
it is sown largely in some of the rice districts, as a sort of 
insurance in case the season may be too dry for nep 
Kodon Paspalum scrobiculatum 

Kodon resembles mandua in its growth but the head is 
much more compact and the seed darker in colour It is 
grown only where the land is poor and is eaten by those 
who can get nothing better The crop is commonest in 
Bundelhhand on the higher fields and m the upland tract 
ot Mirzapur in Oudh it is frequently grown mixed with 
nee in the poorer fields as it gives a good yield in moder 
ately dry seasons when the nee suffers The tillage giv en 
is rough but weeding has to be carefully done the crop 
ripens in O tober and gives fields of up to 1 000 lbs per 
acre but a large proportion of this is husk, which is very 
thick and can be separated onlj with difficulty , hence the 
heads aie left lying for <=ome time after cutting to loosen 
the gram The crop is largely protected from birds, owing 
to the way the gram is set in the head it is said to suffer 
i good deal from insects but their nature has not been 
accurately determined it suffers also from either excess or 
serious defect of ram Speaking generally, wherever 
kodon is sow n on a large area it means that the land is 
poor and probably the people are poor also 

Sawan. Pamcum frumentaceum. 

Saw an grows to about the same size as mandua, but 
has broader leaves and an open feathery bead Its gram 
is perhaps more popular for religious use than for 
food, but it ripens in such a short time sometimes within 
six weeks of «owmg that it is widely grown where the 
people are pooi and have verj little resei re of food it is 
commonest in some parts of Bohilkhand, and in Bundel 
khand and the eastern districts As the crop is valuable 
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ni , uni\ oil account of its earline-s, it i- “-own as. soon an the 
rains, break, sometimes in fact earlier, in the <ame way as 
broadcast rice : it does, be-t on light s oil«, and the only 
attention it requires is careful seeding It is u-uaily ripe 
before the end of August and yields np to about 800 lbs. 
per acre on good land, but probably less than half of this 
in the poorer «oils of Bundelkhand. 

Like moat of the other small millets sawan does be-t 
when the rainfall n> somewhat light and suffers severely 
from any evee— 

Kakun. Setariaitalica. 

Kakun when young looks rather like a immature juar 
plant, but its. head is shaped like a knobby spike, which 
droops over as the weight of the grain increases. It is not 
a very common crop, but can be seen in moot districts. It 
is =own early, often on highly manured land, and ripens in 
September giving about 400 lbs of grain to the acre. Dif 
fering from the other -mall millets it is a popular food, 
though like bajra it is considered to be heating Its 
greatest enemie-. are the birds as its grain Ls exposed 

One o L hcr small millet may be briefly mentioned it is 
grown only in the south of Bondelkhand, where it is called 
kutki, and in ilirzapur, where u is known as mykrL It is 
very little better than a wild grass, and is grown on the 
very poorest soils, yielding about 150 lbs. of grain to the 
acre- 

' Autumn pulses. 

The autumn pulses are arbar, urd (or mash), rating, 
moth, lobia and guar. As a general rule these crops are 
.hardly ever grown alone, but are raised with other kharif 
crops • arbar however is grown by itself in some of the 
submontane districts, and urd is frequently sown alone in 
Sitapur and Kheri. We have already noticed the great 
importance of thfce crop? in maintaining the stock of 
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corabiued nitrogen m the soil while the produce is \aluable 
food for both men and animals 

Arhar Cajanus mdicus 

Arhar is quite different in appearance from the common 
field crops growing to a thick, bush with a woody stem, 
the lea\es are narrow and of a darkei green than most 
crops and the roots go a great waj into the soil The 
crop is usual!} «own with juar bajra and cotton , it germi 
mtes along with these hut it grows much moie slowly 
tl an the large millets and when they arc cut the arhar 
plants aro short and slender They are then left on the 
ground with no further tillage as the plants are high above 
1 ceds and then deep roots enable them to draw water from 
i long vat down and thus render irrigation unnecessary 
The plant flow ers in the cold weather the flowers being 
bright jellow and then pods foim which contain the seeds 
arranged in a row \\ htn ripe in March or April the 
plants hat e to be cut down with a hoe being too strong 
for the ordinary sicl le the leates and pods are stripped 
off and the grain is either trodden or beaten out and win 
nowed in tie Usual waj The jield has usually been 
returned at from 400 to bOO lbs per acre but thi3 is pro 
bably much below the truth , it tends to vary inversely 
with the outturn of the millet, when the lattei has been a 
heavy crop, the arhar is usually poor and vice t traa A 
striking instance of this was seen in 1896 Y when the millets 
had been very poor in some parts of Oudh , the arhar in 
that year flowered eafly and after the pods had been gath 
ered it flowered a second time and gai e a further crop 
When arhar is sown with cotton it is usually placed in 
lines about fifteen feet apart , it grows thick and high as 
cotton is a low grow mg plant and it is of particular value 
as a shelter the outturn from a cotton field is not however 
as great as from a millet field as the arhar plants are far 
fewer in numbei It may be added that arhar 'bould nei er 
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be sown with tho finer Linds of cotton a3 the^e are spread 
mg plants and their growth is much affe ted by anv 
crowding 

Arhar seems to survive any deficiency of rain short of 
an absolute drought and depend* little on cold we ather 
ram while nothing short of regular floods seem to injure 
it seriously but it has dangers of its own The greatest 
is frost to which the plant is more liable than any other 
of our field crop* a single ground frost may destroy the 
entire crop The damage is always greatest on the light 
soils and is unavoidable though occasionally the crop may 
be saved by prompt irrigation. The caterpillar known 
usually as chedda does a good deal of harm in some seasons, 
boring into the pods and eating the young seeds. In some 
parts of India the crop suffers very se\ei ely from a fun 
gus known as wilt disease This disease has recently 
caused much loss in Dehra Dun but has not been recorded 
in the plains 

Arhar is comparatively little sown in the western dis 
tricts where the danger from frost is g reate- 1 though even 
there it is often to be seen m the cotton fields but it is 
almost universal in the rest of the provinces There are 
some varieties one of which ripens sufficiently early to 
escape frost and can be sown alone or with cotton hut not 
with juar 

The dry leaves and pod* make most nourishing food for 
cattle and the stalks are pit to a great variety of uses 
the chief of v> hich is lining temporary wells For this 
purpose the stalks are bound into a long rope which 13 
coded round the inside of the well 

Urd or mash Phaseolus radiatus 

This and the remaining kharif pukes are quite different 
in appearance from arhar Urd is a low creeping plant 
which forms a dense mat o\er the ground and as in 
- other pulses the seed is arranged in pods Urd is very 
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commonly sown alone in North Oudh and when so sown it 
need not he put into the ground till the other hhanf has 
heen sown and is often not sown till late in August but it is 
most commonly mixed with the large millets and arhar, and 
then it is sown along with them. Once sown it gets no 
farther attention till it is ready for harvesting there is 
an early variety which is ripe m August or September, 
hut most of what is sown ripens in November, when the 
plants are pulled up or cut, carried to the threshing door 
and the gram trodden out When sown alone it yields 
about 4001bs of grain and the bhusa or trodden straw is 
very rich fodder The outturn of the mixed crop depends 
largely on what has happened to the millets , if thtyr have 
failed the urd may be excellent while if they are good it 
is usually poor This is probably one reason why It does 
relatively well in a dry September, but on the other hand 
excessne ram in that month is fatal to it in such seasons 
the plants suffer greatly fjom ‘•ome hind of fungus on the 
leaves, while the pods are ravaged by caterpillars, and if 
the rain comes while the plants aie flowering fertilisation 
is prevented and no grain forms 

Mung Phaseolus mungo 
Mting is exceedingly like urd in the field it has leaves 
of a darker green while the pods are longer and thinner , 
the seed however is smaller There are three varieties 
of which the commonest is that with green seeds the others 
being bl ick and yellow There does not seem to be any 
early ripening variety but with this exception all that has 
heen said of urd applies equally to mung 

Moth Phaseolus acomtifoliu* 

.Sloth is another plant of the same type but it can be 
easily re ognised by the outlines of its leaves wlu-h are 
broken into numerous points while those of umng and urd 
have an even outline It is either grown by itself on the 
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very worst land or mixed with bajra on inferior sandy 
soils It is cultivated roughlj, and gives a relatively 
heavy outturn sometimes over COOlbs to the acre if 
things are favourable, but like the other puUes it is very 
liable to injury from ram at flowering time The grain is 
eaten, but it is a very unpopular food, and most of it is 
probably given to cattle which thrive on it 
Lubia. Vigna catiang. 

The leaves of lubia are very like those of urd or mung, 
but are smoother, while the plant climbs when it can rather 
than creep, and the flowers are a reddish purple It is 
very rarely 'own alone, but is mixed in millet fields like 
the other pulses, and may often be seen climbing up the 
stems of the millets it does best m fairly dry seasons, and 
yields about the same quantity of grain as urd , the gram 
however is by no means so much relished 

There is a variety of this crop with very long pods 
which is grown as a vegetable , the pods have i superficial 
resemblance to French beans With this may be mention 
ed the plant known as sem a long climbing pulse with 
flowers of varying colours, which may often be seen along 
the borders of millet fields and especially climbing on the 
castor plants It is used as a vegetable 

Guar. Cyamopsis psoralioides. 

This pulse too is occasionally grown as a vegetable, but 
its principal use is for cattle food Differing from urd 
&c , it grows upright It is sown when the rains break 
and ripens m October, giving about 80GIbs of gram to the 
acre It isUso sometimes cut for fodder while green, and 
may he grown along with juar for this purpose Its 
growth is almost confined to the western districts 
Miscellaneous food crops 

The miscellaneous food crops grown in thekhanf season 
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are not of gieat importance, the following may be men 
tioned — 

Sweet potato I pomaea batatas. Vernacular, 
Shakkargand. 

This is i low creeping plant which covers the ground 
thickly nith a mass of smooth leaves It is not grown for 
its seed but is one of the plants which “tore up food in 
their roots for a later period of growth Cut pieces of the 
root are planted in the ground early in the rams each of 
them starts a new plant and by December these have 
formed large thick roots which are dug up for food These 
are eaten as a vegetable often curried and are also used 
in preparing various sweetmeats The leaves are good 
food for cattle 

Ramdana Amarantfius candatus. 

This plant, which is grown largely in the hills is also 
to be seen in many parts of the plains growing along with 
low pulses and occasionally other crops The whole upper 
part of the plant is of a deep red colour, rising to a large 
plume, which contains the seeds This crop is sown m the 
rains and ripens in October , it is of no pai ticular import 
ance as a food supply in the plains, but its magnificent 
colour renders even a few plants a conspicuous object in 
a field The grain is valued chiefly for ceremonial pur 
poses 

CHAPTER XVIII THE PRINCIPAL CROPS — 
KHARIF NONFOOD CROPS 

Among the khanf crops which are not Used for food 
only si\ are of sufficient impoitancc to require separate 
notice three of these are oilseeds and the remainder fibres 
Tit Sesamum indicum. 

The til plant is one of the chief sources of the oil used 
so extensive!} by the people It is an erect plant from 
three to four feet high and the oil is obtained from the 
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seeds which are found in great numbers in the capsules 
at the upper end of the stem Til is very commonly sown 
along with juar bajra and cotton being sometimes broad 
casted along with the other crop and Sometimes sown 
separately in lines through them and especially round the 
borders of the fields It ripens in 0 tober or "November 
when the plants are cnt with a sickle and allowed to dry 
in bundles They are then beaten on the ground when the 
oed falls out of the capsules The stalks are used for fuel 

Til is grown b} itself in some of the submontane dis 
tncts and very largely in Bundelkhand In this case it is 
usuallj sown on poor land wit) hurned and imperfect till 
age and yields about 300 lbs of seed to the acre it can be 
sown as late as August 

T1 e great danger to til is ra n at flowering time and 
hence heavy storms at the end of the rains may result in 
the almost entire failure of the crop 

The oil is extracted from the seeds by pressing in a 
simple wooden mill worked by a bullock it is almost 
universally used with food and for cooking and to a less 
extent in the toilet and for burning The residue of the 
seeds after the oil has been pressed out is known as oilcake 
and is a very valuable food for cattle — indeed it is occa 
sionally eaten by the poor 

There is considerable trade m this oil seed which is 
known in European markets as sesamum or gingelly the 
latter term being the name current for the crop in South 
India 

There are two varieties one with black the other with 
white seeds the oil of the latter is preferred for use with 
food 

Castor Ricinus communis Vernacular 
Arend of rendi 

Castor is a tall and quick growing plant growing almost 
to the size of a small tree in one season its leaves are 
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largo and Ime a marked tinge of light blue on the stalks 
and under surface the seed is borne in a group of spiked 
clusters at the crown of the plant It is very rarely sown 
alone though small plots are occasionally to be seen close 
to villages or sometimes on river banks , but it is most 
commonly grown as a sort of hedge to fields of sugarcane, 
cotton and other khanf crop3, sometimes also on hanks 
along the roads and paths It does best where it has a 
great deal of space and is in no danger of water logging 
Tho seeds are either sown behind the plough about 18 
inches apart or planted singfj by hand about the beginning 
ol the rains or o\en a little before The crop ripens about 
March when tl e capsules are gatheied and either allowed 
to drj in the sun or buried in tho ground till they rot 
Then the seeds are taken out heated for a short while 
ci nalied in a mortar and then boiled m water the oil is 
skimmed off as it cornea to the surface of the water It !■> 
used foi lighting and to less exteut for oiling cart wheels 
and the other simple machinery in use among the people 
around nuts Arachis hypogea Vtrn Mungphala, 
Alungphali. 

Tins crop which is one of the staples of Southern India 
has recentlj been introduced into the provinces by the 
Agricultural department It is a leguminous plant that 
is it is of tl e same class as the pulses but differs from 
tl em in forming its seed under ground Tho plant is small 
and bushy and some \anetiea throw out trailing stems 
along the ground The flower is jellow When the flower 
falls the stock bends over and enters the ground where 
the seed forms as a nut 

The crop does best on light well-drained loam , it is 
particularly sensitive to water logging Tho tillage is 
similar to that for maize, and the crop can be sown m 
May with irrigation Early sowing is desirable, and one 
watering may be necessary if the rains cease early The 



I 187 ) 

seed may be either placed m holes by hand or sown in 
drills behind the plough, careful weeding is required until 
the crop covers the ground, and it is important that the 
surface soil should not be hard when the plant is flowering 
The nuts are usually ready for digging in November or 
December, and a yield of about 1,600 lbs per acre may be 
expected The nuts are sold locally for food while there 
is a very large export to Europe for oil pressing from those 
provinces where the crop is grown on a large scale 

The crop is liable to damage by pigs and rats as well 
as by water logging no serious insect pests or fungoid 
diseases have yet appeared in these provinces 

There are two main types one has large nuts and is 
called mungphala the other (mungphah) has smaller nuts 
and grows more erect The former type appears to do best 
in the province 

The crop is at present grown only on a small scale, but 
it will probably increase rapidly in popularity At present 
prices it pays very well and it leaves the land clean and m 
excellent condition for the next crop The chief drawback 
is the cost of digging up the nuts, and mainly for this 
reason the crop appeals to small cultivators who are not 
afraid of work 

Cotton. Gossyplum neglectum. Vernacular, 
Ban, ban, kapas 

Cotton is one of the important crops of the provinces, 
forming as it does the raw material for the clothing of 
almost the whole population. It is rather a bushy plant 
growing about four feet high with broad leaves deeply 
indented The flower is mainly yellow* and the seed when 
it forms is enclosed in a mass of soft white fibre, which is 
the chief product of the crop Cotton should be sown as 

• A variety with white flowers wh ch is grown in parts of the 
Aligarh district gives a larger yield of fibre than the ordinary type 
With yeltow flowers 
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earlj as possible after the beginning of the rains in fact 
there is no doubt that the crowing season in these provinces 
is too short for the plant to reach perfection and the prac 
tice of sowing it in June or even in May with the aid of 
canal water has developed very rapidly in Tecent years 
North of the Jumna the crop is usually grown on fairly 
good land and often with manure The soil should be 
loam light rather than heavy and so placed as to he out 
of the reach of stagnant water it is usually well tilled 
and. weeded whenever necessary but when sown with irri 
gation the tillage w often rudimentary as has been noticed 
above arliar and til are frequently grown m the same field 
Cotton requires a season of light ram and m fact there is 
a saying that it does best in a half famine The seed 
forms in closed pods which arc spoken of as bolls these 
begin to open about 0 tobei when the seed is ripe and the 
seed with the fibre adhering to it is gathered by hand a$ the 
bolls open The field is picked over every third or fourth 
day if necessary and the cotton gathered as it appears 
picking may go on till January in favourable years 
The next step is to separate the seed from the fibre 
this was formerly done by passing the fibre between two 
wooden rollers in a little machine called charkhi but an 
increasing amount is separated by the steam ginning nulla 
which have sprung up over most of the cotton diatucts. 
The seed is a valuable food for cattle it contains a good 
deal of oil which can be extra ted by suitable machinery 
and is useful for cooking but the industry is not yet 
established in the provinces 

As has been «aid above cotton does best in seasons of 
light rainfall Any acc imulation of water in the fields is 
ruinous to the crop and much damage is sure to result 
from Tam late m the season A variety of insects also 
injure the product by feeding on the plant and specially 
on the seed , when they do this the fibre becomes so 
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weakened and discoloured as to be almost unsaleable Cater* 
pillars al--o may do a great deal of harm by stripping the 
plant of leaves, and fcnall} frost often kills off the plants, 
or at any rate puts a stop to the production of seed and 
fibre a fortnight before the time when the picking would 
otherwise end. 

Cotton la grown mainlj in the we-t of the provinces, 
where the rainfall is less than m the east, and where a 
wet September ia rare. It is al-o very largely grown in 
Bandelkband, bat u is rare in most of Oudh and in the 
eastern districts where the heavier rainfall and the pre- 
vailing day soils are not adapted to the plant In a few 
places in the east a distinct vanetv of co'ton, known <aa 
narma, is grown. This gives its produce only in the hot 
weather when it has occupied the ground for ten or eleven 
months , and it is not a profitable crop and is slowly dis- 
appearing 

The yield of fibre probably vanes from 150 to 200 lbs. 
to the a're, but the crop is distmc'h speculative, and 
much higher and much lower yields are probably common, 
while the length of the picking -eason makes it very 
difficult to ascertain the outturn with an} approach to 
accuracy The great defects of the cotton grown in these 
provinces are the shortness and coarseness i f the fibre, 
which make it unsuitable for spinning any but the coarsest 
yarns Cotton of medium quality can be grown from 
«eed imported from America and properly acclimatised, 
but the trade has not ye* developed to a point where 
better cotton will pay the small grower It is probable 
al^o that a better cotton will eventually lie produced from 
the indigenous strains, a sulyect winch is engaging the 
attention of the Agricultural departmen f 
■Satin-hemp. Crotolaria juncea, Vernacular, Sann, sanai- 

This plant mu=t not be confused with the true hemp 
which is known in vernacular as bhang, and is cultivated 
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m the hills and rarely in the plains for the intoxicating 
drugs which it produces Sannhemp grows in long 
slender stems from four to eight feet high with scanty 
leaves and small bright yellow flowers It does well on 
poor soils provided they are not waterlogged Most 
usually it is sown as a border to cotton and juar fields 
but in an increasing degree it is sown by itself, in this 
case the seeds are sown very close together so that the 
plants are forced to grow to a considerable height it 
smothers all weeds by the rapidity of its growth so much 
so that when a field has got full of weeds it is good prac 
tice to take a crop of sann off it m order to clean it Some 
plants are left. standing until November in order that the 
seed may mature but to get the best fibre the crop is cut 
down while m flower the leafy top are given to cattle 
while the long stems are made into bundles and soaked in 
a water hole to loosen the fibres which grow round the 
wood of the stems When sufficiently loose the stems are 
beaten on the surface of the water and the fibres come ofi 
easily When it has been grown in small patches or as a 
field border the fibre is kept by the cultivator for his own 
use and is made into well ropes string and so on But a 
considerable trade with Europe has arisen in this fibre 
during recent years and large quantities are exported 
from Kohilkhand Benares South Oudh and Bundelhhand. 
The growth of this crop fits in well with sugarcane, it is 
one of those which supply combined nitrogen to the soil 
so that when it is grown the land is left fiee fron weeds 
and m good condition for the cane » 

The outturn is about 600 to 700 lbs of cleaned fibre to 
the acre The crop seems to be wonderfully free from risk 
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of injury provided it can be sown in time ind the weather 
is not altogether abnormal 

Roselle hemp. Hibiscus cannabinus Vernacular 
Patsan 

This crop is hardly ever grown alone but is sown as a 
border with various kharif crops It is quite different m 
appearance from sann hemp shorter and bushier with large, 
open, red and yellow Bowers There seem to be no points 
of special interest connected with its cultivation when ripe 
the plants are cut or pulled soaked in water, and the bark 
pulled off by hand The fibre so obtained is softer whiter, 
and silkier than that of sann hemp but much weaker 
and sells for much less It is grown almost entirely for 
domestic use, and u> used for making coarse cloth or sack 
ing, and for the finer qualities of string the best qualities 
come from Meerut and from tho north of Oudh 


Chapter XIX —THE PRINCIPAL CROPS — RABI 
FOOD CROPS 

Wheat friticum sativum Vernacular, Gehun 

Wheat is the great rabi crop of the provinces It is 
too well known to need description but we may just men 
tion that almost all the varieties common in the provinces 
have a fair -sized beard ' as the projections on the tips of 
the ears are called It is sown in the latter part of Octo / 
her in any loam and in lighter clays and heavier sands v 
Usuall y the Iandhas borne no crop m the k harif. but th o I 
— practice of sowing it a fter.maizaappears to bespreading 
The crop needs very thorough tillage if it is to be remuner 
ative, and ploughing for it usually begins in August as 
soon as the kharif has been got into the ground Plough 
ing in the previous hot weather gives an exceedingly good 
result when it can be earned out Ploughing continues in 
the intervals of the rains and usually eight or more 
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ploughing*, ire gncn when the ram is over the manure 
js spieid on ll e field mdplougl ed in, then tillage goes on 
the plough and the rlod crusher being used until the seed 
bed is just right in point of moisture and temperature 
When this point his been attained the seed is usually sown 
behind the plough or in the west through a drill attached 
to the plough It the land is wet, the clod crusher is not 
used ifter sowing but in ordinary seasons its use is gen 
ral so that moisture for the 6eed bed is brought up from 
below The nest step n to throw up small ridges in the 
field, dividing it into squares to facilitate irrigation 
The first watering is usually given in December after 
which the field is weeded if necessary , a second watering 
follows m January and usually a third in February 
unless rain has fallen in the meantime The crop ripens 
in March or April and is cut by sickles ind carried to the 
threshing floor where the gram is trodden out by cattle 
in the usual way 

The first great danger to the wheat grower is that by 
the time the temperature has fallen sufficiently for sowing 
the ground may be too dry The seed is expensive ind a 
large quantity (80 to 120 lbs to the acre) is sown, so that 
the loss of the seed cannot bo risked. It is therefore 
sometimes necessary to water the field before sowing , this 
watering (which is usually called paleo) is easily done in 
the canal districts but costs much labour and takes much 
time where the water has to be raised from wells after a 
dry September, however, it is done as a matter of course 
The next danger, a heavy fall of ram in October, depends 
for its effect very much on the exact time of its occurrence 
If the land is nearly ready for bowing, the loss may be 
serious for the seed bed is compacted by the force of the 
ram and there is not time to prepare it properly again, 
while if r im falls jnst after the seed has been sown, as 
happened in some pi ices m 1894, the seed may rot and 
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resowing may be necessary Once the plants have made 
a start the great danger is wet and cloudy weather during 
January and February the great majority of the wheat 
is sown on land that can be irrigated , and though light 
falls of ram, followed immediately by bright sun, are of 
great value as saving the labour of one or more waterings, 
any prolongation of the damp weather at once gives rise 
to the greatest anxiety since it is almost sure to be followed 
by the spread of rust We have already indicated the 
ruinous effect which this fungus may have, and we need 
only add that on the experience of recent years the injury 
is most to be feared in Bundelkband and in Oudh It is 
hardly too much to say that, wheat-growers who have 
plenty of water at their disposal actually prefer a perfectly 
dry cold weather, and there is no doubt that the highest 
ontturns have been obtained in years of this character 
When high west winds set m early in February the 
outturn of wheat is reduced, as the grain in the ear tends 
to dry prematurely and shrivel 

The fungi which are known as smut and bunt and give 
so much trouble in many countries are very rare in these 
provinces, but on the other hand there is occasional mj tzry 
from the disease known as sehwan when the grain is 
found to be infested with minute worms 

The outturn of irrigated wheat averages 1,200 lbs or 
more to the acre, and only about five per cent of the weight 
is lost m grinding it into ata or meal The best wheat 
comes from, the western districts especially Meerut and 
Muzaffarnagar, and the quality on the whole decreases as 
one goes east The cultivators in the eastern districts are 
in many cases too poor to undertake the cultivation of this 
crop and the area under it is proportionately less there 
than elsewhere Ata is the food of the upper classes, 
and the lower classes eat it when they can get it In a 
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good season the province produces much more wheat than 
it consumes and the balance is exported to Europe, 

Rape (sarson) is usually grown m the field with wheat 
and harvested separately , there are two common mixtures, 
wheat barley and wheat-gram Wheat barley 13 called 
gujai, and is frequently sown in the eastern half of the 
provinces the two grains are harvested and threshed 
together and ground together as flour Wheat gram is 
more common in the western districts, and is the usual crop 
in Bundelkhand , in the latter case water for irrigation is 
not usually available, and though the soils are very reten 
tive of moisture it is risky to sow wheat entirely by itself 
It is therefore usually mixed with gram, which often gives 
a good crop when the wheat is of little value The amount 
of wheat grown m Bundelkhand, whether alone or mixed 
with gram fell off largely at the end of the last century, 
owing in great part to the loss from rust in 1894 and 1895, 
but the last few years have seen a distinct recovery 

The varieties of wheat are almost innumerable the 
main distinction between them is that of the hard and soft 
grams , the former when ripe are almost transparent, while 
the latter are opaque and much easier to cut The hard 
wheat contains a higher proportion of nitrogenous matter, 
and is therefore the more nourishing of the two , it is com 
monly preferred for consumption in the provinces, though 
the flour of soft wheat is used on ceremonial occasions 
Another distinction between varieties is the colour of the 
grain, which varies from almost white to dark brown or 
red The soft white wheat is usually called dudia red 
wheat is lallia, while beardless wheats are mundia In 
Bundelkhand where most of the wheat is red, the term 
pissi is usually applied to soft wheat and kathia to hard, 
but the two kinds are often mixed m one field, and this is 
true in most other parts of the provinces where several 
varieties are sown mixed 
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Hitherto the export trade has given the best prices for 
the soft white wheat grown in the upper duab The con 
suming markets would probably pay higher prices for a 
strong wheat with good milling qualities, and these can be 
produced in some parts of the provinces provided the tillage 
is sufficiently good 

Barley Hordeum vulgare Vernacular, Jau 

While growing barley has a strong general resemblance 
to wheat, but the arrangement of the grain on the ear is 
altogether distinct, and there is a kind of frill at the point 
where the leaf separates from the stem that makes it easy 
to distinguish it in the early stages It is grown at the 
same season as wheat and generally in the same way, but 
with less labour and expense Thus it gets fewer plough 
ings, less manure, less water (being much more frequently 
grown without irrigation), and it \ery commonly follows a 
khanf crop in the same year * Weeding, too, is much 
more rarely done and the crop is generally found growing 
on poorer soils than wheat , thus in all these respects it 
is a second-class crop Accordingly it is most commonly 
grown in the Benares division and least m the wheat dis 
tricts of the west The outturn of gram is rather higher 
than in the case of wheat, but a large proportion of this is 
the husk, which adheres to the graiq when being threshed, 
and has to be removed in grinding 

Irrigation being rarer, barley is much more dependent 
than wheat on winter rains, and if these fail entnely the 
outturn may be very poor Excessive ram may involve 
very serious injury from rust 

Barley xs not very much sown alone we have seen 
above that it is sometimes mixed with wheat, but most 
commonly it is grown along with gram or peas, or both, 

• The practice of taking a crop of barley »d 4 peas after cotton is 
making rapid headway in tha west of the provinces The cotton is 
taken oft the field about tha end of November, and the land ploughed 
hurriedly after irrigation 
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when the mixture is known as bejhar, or bijhra, as well as 
by other local names The produce of the mixed crop 
supplies a great portion of the food of the poorer classes 

In the last few years a demand for Indian barley has 
arisen m Europe, and a considerable export trade is deve 
loping, which may lead to an increase in the area under 
the unmixed crop, and also to a rise in price compared with 
other grains 

Oats A vena sativa Vernacular, Jai 

Oats belong to the same class of crops as wheat and 
Sarley, but unlike them are a recent introduction to the 
provinces, and are grown only in a few localities , the grain 
is not eaten by the people to any extent, but is given to 
horses, and the cultivation is of importance only m a few 
parts of Meerut and Rohilkband The seed wdl germinate 
in a colder and moister seed bed than wheat, and the crop 
can sometimes be sown with good results as late as Decern 
her on the cold heavy soils that have been too wet to sow 
anything in October or early November If the crop is 
irrigated copiously, it can be cut once or twice for fodder, 
and finally left to mature its gram, but in these circum 
stances the produce of gram is greatly reduced When 
grown for gram alone the produce may be as much as 1,500 
lbs per acre The tillage given is generally similar to 
that for barley 

Gram Cicer anetinum Vernacular, Chana 

Gram is the principal rabi pulse of all parts of the pro 
vinces west of Allahahad It is a low growing feathery 
plant with small flowers, usually pmk in colour, and holds 
its gram m small pods more or less globe shaped, not long 
and narrow like the khanf pulses or peas It appears to be 
suited by a warmer seed bed than either wheat or /barley, 
and is always the first crop to be sown sowings often be 
gm m September and go on till the middle of October in 
ordinary years It is often sown by itself, and also mixed 
with wheat and barley, as has been already mentioned 
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The heavy soils suit it best, but in grows on almost all, 
and does not require a very fine seed bed m fact it may 
be seen growing fairly "well among the heavy clods of rice 
fields that have merely been hurriedly broken up with the 
plough It is rarely irrigated except in very dry seasons, 
and in the Meerut division , weeding is seldom needed, 
but a common practice is to mp the tops of the young 
plants before they flower the result of which is to make the 
plants bushier, and it is believed to increase the quantity 
of grain. Harvesting and threshing are earned out in the 
same way as with wheat the outturn averages about 700 
to 800 lbs , which may nse to 1 000 or even more 

The gram crop is apt to suffer a good deal if anything 
occurs to interfere with the regular routine of sowings 
Thus m 1896 after an entirely dry September the people 
first concentrated their efforts on sowing wheat, and sowed 
the gram later, but by the time they did so the ground 
was too cold and the crop was poor from the first The 
lesson so learned has been appreciated and in more recent 
droughts the people have sown barley instead of gram 
almost wherever they could get the seed Again, when 
there is heavy ram in October the early sown gram may 
be destroyed, while the ground is so much chilled by the 
ram that what is sown later does not germinate properly 
Being umrngated the crop depends very largely on a fall 
of rain in January but it is not an entire failure even if 
the whole season is dry Frost when the plants are in 
flower, does a great deal of harm and caterpillars may in 
damp years cause much loss both by eating the leaves and 
by boring into the pods and eating the grain It does not 
appear to be affected seriously by any fungus 

There are several varieties differing mostly in the size 
and colour of the grain one of these, known as Cabull, 
has a large white seed and is a very handsome plant, but 
it has not proved so suitable for these provinces as the 
ordinary kinds, the produce of grain being considerably less 
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Peas Pisum arvense and Pisum sativum 
Vernacular, Mattar 

Two species of field peas are grown to some extent all 
over the provinces bnt mainly in the districts east of 
Allal abad Like gram they are sown early by preference 
on tl e heavier and dampci soils and often mixed with 
barley b it apparently a cooler seed bed is desirable as 
peas are sometimes substituted for gram when early 
O tober has been wet this would also explain why 
peas take the place of gram in the agriculture of the 
eastern di tricts which usually get more rain late m tl e 
season The cultivation is generally similar to that of 
gram but irrigation is much more common The outturn 
is higher than that of gram rising to 1 100 or 1 200 lbs 
to the acra 

Peas suffer greatly from frost but in the eastern dis 
tricts where they are most largely grown the danger 
of this is much less than further west They also suffer 
from the bahadura and other caterpillars In the east 
peas or mixed peas and barley are the first crops to ripen 
and are often harvested at the earliest possible moment m 
February when the stock of khanf food is already begin 
mug to run low Near large towns the pods are sometimes 
gathered while green and sent into the vegetable market 
to he sold as garden peas when this is done the plants 
are grazed off by cattle 

Lentil Ervum lens Vernacular, Masur 

This is an inferior pulse rather similar in appearance 
to gram bnt not so bushy and with smaller and narrower 
leaves and a purplish flower It does best in low lying 
damp clays and is found most commonly in the tarai and 
submontane tracts It gets very little tillage being often 
fiovm isi vice ft&Wia wYaYe the Tice is staYY standing it is 
practically never manured and seldom irrigated and the 
outturn is little over half that of peas 
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Kasan Lathyrus satlvus 

This is the lowest of all the xabi pulses It is grown 
onlj n here the people are poorest, tint is to m the 
eastern distucts and pirts of Bundelkhand and in them 
onlj on the t\ orst land such as wet ciaj rice fields, and 
tank bottoms It has thin leaver ending in tendrils, and 
climbs when there is in) thing to climb on the flower is 
pink and blue the seeds which n e like flattened peas are 
borne in short nairow pods The tillage is of the rough 
e t, and manuring or irrigation is apparently unknown 
The grain is eaten by the poorest classes it has been 
found to contain some drug that products paralysis if con 
sumed in large quantities, and wherever it has suddenly 
come into general use on the failure of other crops 
epidemics of paraljsis have been observed to follow 
Potatoes Solanum tuberosum Vernacular, Alu 
The potato appears to be i fairl\ rtcent introduction 
into the provinces it is a common crop in the hills in 
the plains it is grown mainly round the larger towns but 
is spreading to the small towns and villages wherever 
there is an assured supplj of water and manure The land 
gets thorough tillage usually being dug over with the 
phaora as well as ploughed frequently and very heavy 
dressings of manure are applied often in the form of poud 
rette The potatoes are planted in ridges between which 
avater i-s allowed to flow at intervals of a week or ten 
day:, from November to January and the crop is usually 
Tipe by February when the roots are dug No crop seem» 
to respond more directly to heavj dressings of manure 
and ten-tons or even more of roots maj be taken off an 
acre but a cultivator has to be fairlv prosperous to afford 
enough manuie to make anything like tins outturn pos 
sible and probabh six tons i«. a good crop in ordinary 
circumstances 



( 211 ) 


feet, and Ins small but conspicuous yellow flowers , these 
are succeeded by long green pod, which contain the ^eed 
The varieties spoken of a» ar on are very «eldom grown 
alone but all over the provinces are to be seen in the 
fields of wheat, barley , and gram where the} are sown 
either broadcast vmh the other crop, or in lines through 
them The plants usually grow quicker than the wheat 
and get ahead of it it they grow o r ink as to « mot her 
the wheat or if there is a scarcity of fodder, some of them 
are pulled up while green and given to cattle is fodder , 
the rest are leit until the pods are ripe when the plants 
are gathered ind the eed trodden out in the usual way 
Sarson ripens some time before the other crops with which 
it is sown. 

The varieties known is lain ire usual 1} shorter in 
growth than sar on but otherwi e resemble it , they are 
very little grown ex ept in the submontane districts, where 
they are =own by themselves in O tober and ripen U'mally 
in February The outturn in this case is about oOO to 
600 lb, to the acre 

The gTeat danger is damp cloudy weather while the 
crop is growing as the small green aphis known as 
mihun spreads with enormous rapidity in such weather, 
and sucks the sap out of the plants This danger makes 
rape a speculative crop to sow by itself , probably the pest 
could be controlled by spray mg and landholders should 
experiment in this direction under the guidance of the 
Agricultural department, but the practice cannot be re- 
commended for fields where the crop is subsidiary to 
wheat or barley 

Rape-seed is one of the great articles of export of the 
provinces hut much of the produce is consumed locally 
m this ease the oil is pressed by the tell as in the case of 
til, and is in great demand for cooking, and also for bum* 
lng The cake is a valuable food fox cattle. 
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Linseed. Linum usitatissimum Vernacular, Alsi. 

This plant is largely grown in Europe for its fibre 
which is known as flax, but m India it is grown only for 
seed the European type of plant is a single long stem 
while the Indian plant has a number of short branched 
stems, and consequently bears more seed but shorter and 
weaker fibre The English type of flax can be grown in 
parts of the countrj, but there is no local market foi it 
and fibre is never m practn e extracted from the countrj 
plant Experiments arc now m progress which may 
result in the establishment of a profitable trade in 
fibre 

The plant is distinguished bj its bright blue flower, 
which raaj be seen growing round gram and other rabi 
fields in many parts of the prownces It does best in 
heavy clay soils and lsgiown alone to a considerable e\ 
tent in the black soils of Bundelkhand and in the rice 
districts , elsewhere it is sown as a border or m lines with 
other crops In Bundelkhand it is cultivated with some 
care getting three or four ploughings, but m the ncc 
districts the seed is often scattered on the damp rice land 
and ploughed in roughly Irrigation is rarely given, and 
the plant needs no ittcntion till it is ripe, when it is pulled 
up and the seeds beaten out of it The oil is pressed out 
of them in the usual way, and the caho is an excellent 
cattle food and is occasionally eaten by the poor About 
500 to 600 lbs of seed are got from vn acre when the 
plant is grown by itself A great deal of the seed pro 
duced in the provinces is exported to Europe 

Linseed suffers very heavily from a fungus when the 
season is damp and cloudy the fungus has a general re 
semblance to rust m wheat and appe srs to thrive under 
the same conditions , it is one of the plagues of Bundel 
khand that two of its few rabi staples are liable to injury 
from a single abnormality in the weather 
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Duan Eruca sativa 

This is i medium sized plant with long liu e-> anl 
yellowish flowers, which are followed by a row of short 
pods or capsules running along the stein of the plant ami 
containing the seeds It is grown most commonly m the 
west of the provinces, but is rarely sown alone , it is 
usually sown is a border or mixture with barley and gram, 
and is sometimes sown roughly among the stalks of a 
cotton field The seed ripen ordinarily m March or early 
April and the oil is extracted from them m the usual 
tray The stalks and leaves of the dry plant are of no 
use but if cut while green they can be used os fodder 

Poppy. Papaver sommferum Vernacular, Posta, 

The different varieties of poppy grown for the drug 
known as opium which they produce are all distinguished 
by their large white flow er red or pui pie flowered vane 
ties are grown in Central India but they do not suit the 
climate of these provinces No one can grow poppy 
without a licence from Gov eminent, and the licencees are 
bound to deliver the whole produce to the Government 
agency They are able to get loans on favourable terms 
to meet the cost of growing the crop which is in conse 
quence very popular with them, provided they feel sure of 
good treatment from the subordinate officials of the depart 
ment 

Poppy requires a great deal of labour for its cultiva 
tion, it is usually ‘•own in heavy loams or light clays and 
in rich manured land, which is ploughed as often as time 
allows. The seed is sown rather later than the ordinary 
rabi crops, and a watering before sowing is very often 
necessary When the plants come up a top-dressing of 
saltpetre or powdered dung and ashes is often given while 
it is a great advantage if the field can be watered ^rom a 
well near a village site containing nitrates which have 
come into it out of the soil Frequent light waterings are 
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necessary, sometimes as often as once a fortnight, and the 
held must be kept quite free from weeds Growth is slow 
until February, after which it is very rapid, and as the 
petals begin to fall from the flowers they are collected and 
pressed into cakes, which arc used for packing the opium 
After the petals have fallen the seed capsules swell up and 
the drug begins to form inside them , in order to collect it 
small scratches are made in the capsules with an instru 
ment like a comb , this is done in the evening, and by 
the next morning some gummy juice is found to have 
collected where the capsule was cut this is the opium, and 
it is carefully scraped off and stored Each capsule is lanced 
several times before all the opium has been gbt out of 
it, and considering the large number of plants in a field 
it is obvious that this work is very laborious, while it 
demands a delicate touch, which can be acquired only bj 
practice When nothing more can be got out ol the 
capsules, they are cut oft and tne seeds they contain sold for 
oil manufacture, while the capsules themselves are bought 
by druggists for use as poultices or in fomentations Much 
of the seed 15 exported to Europe, where there is a demand 
for the oil 

The outturn of the crude opium is believed to be about 
20 lbs to the acre , all of this bhould be handed over to the 
Government agency at whatever price has been fixed, but 
it is only natural that the cultivator should keep a small 
supply of the drug for himself and his friends, and he is 
generally suspected of doing so 

Caterpillars occasionally do a good deal of harm to the 
young plant by eating off the leaves it does not seem to 
be seriously affected by fungus, but the formation of the 
drug is very much dependent on the weather, and an east 
wind with damp air late in the season results in very 
snous loss 
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Tobacco Vernacular, Tambaku or Surthj 
There are two species of tobacco grown in the province 
The commonest i» htcotiana taoaeum or desi taml/iku, a 
tall shrub growing from four to siv feet high with enor 
moui smooth pointed leaves and pinkish flowers the other 
Nicotiaiw ■* ustica or Calcu'ha tambaku is a lower plant 
with branching stems rounded crumpled I (rues and pale 
yellow flowers Both alike ire grown only in the most 
heavily manured fields and especially where the well water 
otains nitrates As a rule the seedlings are Taised m 
nurseries and planted out during October when the crop 
npena in February in other eases the seedlings are planted 
out in February and the crop harvested in May In either 
case the soil is thoroughly tilled usually with the phaora 
and the seedlings planted out while it is moist The plants 
need a great quantity of water and irrigation may have 
to he done as often as once a fortnight the land has to he 
carefully weeded and all buds are picked off the plants as 
they form and the leaves thinned where they are too 
numerous When the leaves are ripe they are picked and 
left on the ground to wither then they are piled in a heap 
and left with an occasional sprinkling of water In this 
state they ferment and after a month or so they become 
pliable and are twisted into ropes for sale The process 
of fermentation is the work of very minute living beings 
and it is largely by attention at this stage that high 
class tobacco is produced m other countries in these 
provinces the fermentation appears to be left to chance 
but the product obtained is suitable to the tastes of the 
people 

Tobacco planted out early may be seriously injured by 
the slightest touch of frost while that planted later is 
liable to be ruined by a 1 ailstorm it i=> not much injured 
by insects or fungus in these provinces 


( 21V ) 

ind heavy dressings of manure are given The cane is 
propagated by means of cut pieces of the preceding crop, 
not by seed as the term is ordinarily used the cuttings are 
placed in furrows m the ground and covered in with the 
plough, and from this tune the land requires frequent 
watering and hoeing until the rams break the hoeing being 
commonly done with a special tool resembling a small 
pickaxe, which breaks up the soil to a depth of six or 
eight inches, doubtless with the object of reducing evapo- 
ration as much as possible Once the rams have come, the 
crop is left to itself, though it must be watered again m 
long breaks or when the rams have ceased early It is 
usuallynpe about December in the west and from January 
onwards in the east, in this instance the term " npe ’ does 
not denote that seeds have formed, but that the plant has 
just reached the stage where the quantity of sugar m the 
juice is at a maximum If left standing after this point, 
the plant begins to use up the sugar again for its own 
nutrition, and some varieties occasionally send up a long 
feathery flower This happens to a much greater extent 
in some years than in others, and is commonly believed to 
cause a serious decrease m the yield of sugar the popular 
view has not however been so far confirmed by such ex 
penmen ts as have been earned out When ripe the canes 
are cut and stripped of their leaves, and the juice is pressed 
out and boded down to sugar We need not describe these 
processes in detail , a full account of them would take up 
excessive space and the information is available elsewhere * 
Cane is certainly a speculative crop It is fairly safe 
during the ordinary hot weather as provision has been 
made beforehand for its irngatioa, but when the beginning 
of the rains is delayed and a period of intense hot weather 
sets in during June and July serious loss results, as the 

*Ses ‘ The Sugar Industrj in the United Provinces 4 byS Huham 
aad Hadi, published at fhe Allahabad Government Press 
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evaporation from the soil is so great that it is very difficult 
or even impossible to keep the land sufficiently moist 
Long breaks in the rains too do much harm the period 
from June to September is that during which the growth 
of the plant is greatest, and any hindrance to growth in 
those months cannot be recovered On the other hand 
cane can stand a considerable excess of water without 
suffering much injury, but where it has been sown in low 
lands without irrigation long continued floods may destroy 
it We have already mentioned the cane borers and cane 
hoppers which may do so much harm, and the still more 
serious rind fungus , caterpillars also injure the young 
plants, and jackals have to be watched for when the cane 
is mature Pigs are also a source of danger white ants 
too are ruinous to the cuttings when first placed in the 
ground 

The outturn of the crop nlay be roughly put at from 25 
to 35 maunds of gur to the acre, gur being the commonest 
form of sugar produced it vanes greatly with the kind of 
cane, with the season, and also with the skill of the culti 
vator, and it cannot be estimated with any degree of cer- 
tainty from the look of the standing crop, for it often 
happens that large canes full of juice may have compara 
tively little sugar in them, while thin dry canes may be 
very rich The crop pays very well to a man who knows 
how to grow it and who, with his family, does as much of 
the work as possible, grown by hired labour or by an 
ignorant man it is usually an unprofitable venture 

The number of varieties is very great, and many of them 
appear to be very much localised, that is to say, a variety 
that does admirably m one district may be almost a com 
plete failure a little way off Most of the canes grown for 
sugar are thin reedy looking things, quite different from the 
thick juicy canes that are seen m other countries ; where 
thick canes are grown in these provinces, sugar is verjr 
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rarely made from them nor would it pay to do «o with the 
ordinary appliances They are in great demand as a fruit , 
these thick canes are known as paunda in contradistinction 
to the thin canes or ukh canes of an intermediate thick 
ness, known as ganna are grown in parts of the western 
districts for their sugar Paunda is usually to be found in 
the nch garden land close to towns It is much more 
expensive to grow than the ordinary canes requiring more 
water and very much more manure but it is exceedingly 
profitable owing to tbe high pnce that n> paid for the 
fruit 

There is probably room for a considerable development 
of the sugar industry m the provinces progress must 
depend on the one hand on the adoption of better methods 
of manufacture and on tbe other hand on the growth of 
the best varieties and on improved methods of cultivation 
There is very little doubt that the potential yield of sugar 
can be very largely increased while it n> quite certain that 
a much higher proportion of the potential yield can be 
recovered by tbe use of suitable machinery 

Chehna Panicum miViaccum 

Chehna is a small millet exceedingly like sawan and in 
fact it is called sawan in parts of Ondh where it is moat 
largely grown bnt it is a distinct crop It is grown m 
Bondelkhand as a kharif crop hut in the rest of the prov 
inces it is sown in the period from February to April it 
is common in parts of Meerut and Agra but couth-east 
Ondh is its great home It has to be watered constantly, 
and does much better with well water than when watered 
from the canal , in fact its whole existence may be summed 
np m the one word water It ripens inside of two months 
and 13 harvested like the o her small millets giving a 
yield of from 400 to 500 lbs to the acre 

The growth of this crop involve;, very heavy work on 
the bullocks that raise the water and on the cultivator 
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himself, at a season when even a bullock feels the heat 
severely, and its value lies in the fact that it brings in a 
fresh stock of food for his household. Thus the extent of 
its cultivation depends largely on the previous harvests 
■where the crop3 have been good and the cultivator has 
something in hand he saves his labour and Ins cattle, but 
when his store is short, he sets to work to replenish it 
Consequently it is in a famine season that the crop is most 
grown after a serious loss of khanf and with a reduced 
rabi area, the people m south Oudh set to work and grow 
amazing crops of sawan all through the hot weather , and 
there is no doubt that the crop helps greatly to ease the 
pressure of scarcity In such seasons the price of seed 
rises to an abnormally high figure, and loans can often be 
given with advantage to enable the people to procure it 
Melons. 

Very many kinds of melons are grown m the hot 
weather the ordinary melon is known as kharbuza, while 
the watermelon is called tarbar. Many of them are 
grown in small patches of highly manured land where they 
can be constantly watered, but the most sinking method 
of growing them is the use of the coarse sand of nver beds 
Where the sand is entirely barren holes are made in it 
and filled with manure, in which the plants are sown, 
while if the sand is finer less manure is used in either 
case the wetness of the sand due to the neighbourhood 
of the river is the great point melons require an enor 
rnous quantity of water, and they get it in this way with 
a minimum of labour Melons grown in this way begin to 
ripen in April, and the crop continues till ended by a flood 
on the river, which submerges the ground. Water melons 
are sown rather earlier than the other kinds, and ripen m 
the beginning of the hot weather 

The large number of plants allied to melons and known 



( 221 ) 

generally as gourds or as cucumbers need not be describee 
in detail they are sown and come into the market at vary 
ing seasons during the hot weather and rains, and adc 
materially to the food supply The acreage under them 
extends largely in a famine year, and at such times they 
ate commonly sown in maize fields, in order to get the 
earliest possible addition to the supply of food 
Singhara. Trapa bispmosa. 

This is a water plant, growing m tanks and ponds with 
its roots m the soil and its leaves floating on the surface of 
the water The young plants are raised either from seed 
sown in the cold weather or from cuttings of plants that 
have survived from the previous harvest these have to be 
planted out under water and fixed to pegs driven in the 
mud. The leaves soon form a dense mat on the surface of 
the tank, and the cultivator goes round on a boat or raft 
and gathers the nuts as they ripen There is of course no 
tillage, but the plants while growing have to be watched 
very closely for the appearance of insects, and any that are 
seen must be picked off 

As arule the crop is confined to small tanks and waterholes, 
but occasionally it is seen covering a large area m a jhil, 
with the “ fields ” marked out by bamboos standing out 
above the water m such cases the harvest gives employ 
ment to considerable numbers of labourers, and the nuts 
are sold wholesale , under the ordinary practice the cultiva 
tor carries his small bag of nuts to the nearest market, or 
sometimes retails them on the roadside 

The nut is dark in colour and looks rather like a chest 
nut the kernel is eaten both cooked and raw, and it is 
also made into flour The cultivation is carried on almost 
entirely by hah its and similar castes, who are at home in 
the water, and they make a very fair profit out of it as the 
nut is in great demand 
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Carrots Daucus carota. Vernacular, Gajar, 

The Indian carrot is different from that which is farm 
liar to Europeans as a vegetable ,the root is dark coloured 
and is coarse and flavourless The seed is usually sown in 
September, and a large field of carrots is rare, odd corners 
of land and the waste patches near a well being most com 
monly used The root is ready for digging in about two 
months after sowing Carrots therefore like several other 
crops mentioned m this chapter form a great resource when 
the kharif has failed as small patches can be grown with 
irrigation and add to the food supply for the winter , the 
seed always rises to a very high price in a famine season 
as the stock is strictly limited and seed freshly impor 
ted from other countries is apt to be a failure Like all 
other crops which are grown for their roots, the tillage 
should be deep bo as to give the roots space to grow to 
their full size and the land is usually dug with the phaora 
instead of being ploughed 

Radish. Raphanus sativus Vernacular, Mull 
Radishes are grown for their bulk, and may be anything 
up to a foot m length the seed is sown m August or 
September and the roots are ready for digging by October 
or a little later according to the season Depth of tillage 
is necessary to get them of their full size 

This is another crop which comes m very usefully when 
the kharif is a failure but in this case also the supply of 
seed is quite inadequate in such years, and of course 
the seed of the diminutive European radish would be 
useless 

Indigo. Indigofera tinctona. Vernacular, Nil 

Indigo is a shrubby plant with numerous small leaves 
which is grown almost entirely for the dye that can be 
obtained out of the leaves and stems It was at one time a 
most important crop, as this dye could be obtained only 
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on the bank of a pond, and hence forms a conspicuous 
object in the flat landscape The cuttings of the plant are 
put into the ground about March, and are covered with wet 
griss till thej have made a start they hive to be irrigated 
constantly and are manured with pounded oil-cake and 
tended with continuous care They last for some years, 
leaves being picked of from time to time for sale 
Kachiana. 

Finally, to complete this brief summary of the crops 
that are commonly grown, we must mention the numerous 
herbs and spices which are conveniently described as garden 
crops or kachiana Near most large villages a few patches 
of land are usually to be found where small plots of a great 
many crops are growing side by side, including pepper, 
turmeric, ginger onions, a large number of herbs used as 
green vegetables, and various plants that yield spices or 
drugs of one kind or another These patches of land are 
constantly manured and watered, and are never bare of 
crops the kachis or men of other castes in the same grade 
are exceedingly clever gardeners and raise all that the 
village requires And when they come within reach of a 
larger market, they accommodate themselves to it with 
considerable aptitude , thus the Lucknow gardeners have 
specialised in strawberries peas, and tomatoes The 
gardener of this type shrinks from no amount of minute 
labour, giving each individual plant just what it seems to 
need he never stmts manure, and will pay almost any rent 
rather than leave his bit of land when he has got it into 
order Such a man prefers to start on a light well-drained 
loam, or even fairly consistent sand, but whatever land he 
has to work on is soon transformed by the amount of manure 
applied A detailed description of the crops he grows and 
the methods he follows would be of interest only to special 
ists 
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towns or for other simitar purposes They also supply fuel 
to the people living in their neighbourhood and they could 
supply a very much wider area if it were not for the fact that 
the cost of com eying it to the cities raises the price to a 
prohibitive figure Thus most of the country depends for its 
fuel on dung supplemented where possible by the branches 
and loppings of the trees that grow singlj on the field 
boundaries and on the uncultivated land these trees also 
supply most of the wood used in the construction of agn 
cultural implements and in building houses in the villages , 
the great resource is the babul or kikar which springs 
up m odd corners all over the provinces 
Fruit trees— Ouava 

The variety of fruit trees is not very great Of the 
quicker growing kinds the commonest is the guava which 
is grown in orchards and never reaches the size of a large 
tree Each tree is carefully watered and often manure is 
dug in round the roots and for a few years a very heavy 
crop of fruit is obtained annually As =oon as the trees 
begin to give poor yields it is best to ci t them down and 
plant new ones n their place 

Oranges &c 

A number of varieties of oraDges limes and lemons are 
grown m orchards in much the same way the fruit of 
nearly all the local varieties 13 ot poor quality judged by 
European standards and the art of piumng seems to he 
almost unknown This art consists in cutting awa\ some 
of the branches of each tree so that the energy of the 
plant s growth may be concentrated on a comparative! j 
small surface when properly done it adds greatly to the 
weight of fruit borne by the tree but it 13 an art that has 
to be learnt by practice 

Mangoes 

Of large fruit tree3 also the number of kinds is very 
small hut one of them the mango is grown in almost 
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ateo injure the crop to a less extent Another danger is 
the occurrence of storms before the fruit is npc, as much 
of it is blown off the tree The green fruit is, however, 
not wholly wasted, as it can be made into pickles or pre 
serves, of which a great variety is known to the people 
Mahua. 

Next to the mango the mahua is the most important of 
the larger fruit trees It grows wild over large areas in 
the red soil tracts of Bundelhhand, while it is regularly 
planted in Oudh and the eastern districts It w rare west 
of Cawnpore probably because the young trees cannot 
stand frost It is raised from seed, and is usually to be 
found in the duab in the stiffer soils, sometimes on land 
that is almost usar It grows into a tall handsome tree 
but the growth is exceedingly slow and it docs not fruit for 
many years Once started however it gives a very heavy 
yield of yellow waxy flowers, which fall off the tree in 
April and are readily eaten both raw and cooked, they aie 
also used largely for distilling as by the action of a fer 
ment the sugar which they < ontam is readily changed into 
alcohol, which also receives a curious flavour, popular with 
the people but exceedingly distasteful to strangers After 
the flowers have fallen, a green fruit is formed on the tree 
which is also eaten, and the seeds that it contains yield an 
oil that is largely used in cooking It is also one of the 
best of the vegetable oils for various industrial processes, 
such as soap-making 

The mahua then ls a ti ee of the utmo3t value to the 
country, supplying large stores of food, and sometimes in 
seasons when the ordinary crops have been very poor but 
it is little planted nowadays The reason for its neglect is 
not very easy to ascertain in some places it is known that 
tirt. taa&MMotw tfojwA, to -As Wmg ^/larftel 'necrose, TOffcff 
the customs prevailing in Oudh, a tenant who ha3 trees 13 
entitled to them as long as he remains in the village, and a 
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min will rarely leave the village while he has trees m it, 
thus a mahua plantation means that the family of its owner 
is settled in the village for two or three generations 
Another reason is doubtless tile time that elapses before 
any return is obtained a man who plants a grove of 
mangoes hopes to gather their Jruit, but a middle-aged 
man a ho plants rnahuos hardly ejpe ts to see them flower 
in his lifetime Ihe tree, however fields such a raluable 
upply ol foot! lor the poor that it should not be allowed to 
disappear, and a grove of it is a substantial addition to the 
Nalue of a moderate estate so that its growth should cer 
tmnly be fostered by all landholders who desire to improve 
the lalue of their propeity 

Jack-fruit 

Ihe only other Jruit tree that adds materially to the 
food supply of large numbers of the people is the jack, or 
katLol It is a large tree with shining dark green leaves 
and produces a great weight of iruit the fruit is covered 
with a thick prickly skin and grows out Jrom the mam 
trunk or the branches a single fruit weighing several 
pounds The tree is seen at its bestin fairly good soil in 
the damper districts in the east ot the provinces m drier 
country it fruits much less heavily, and usually requires to 
be irrigated before flowering tune, but where the soil 
suits it, it pays exceedingly well 

Other fruit trees 

We may also mention the ber, which is little more than 
a ■shrub, but is cultivated widely for its frmt and the 
jamun a medium sized ever green tree, which yields a 
small plum shaped fruit it is of special importance m 
that it can be grown in marshy land such as the knachr , 
where mangoes and mahuas will not thrive 
Fuel trees—BabuI. 

■The most important trees for timber or fuel are the 
babul dhat, mm, and *»Miain The babul springs up 
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spontaneously in many places where land is left uncultiva 
ted, and can easily be raised from seed sown broadcast 
wherever the land is not absolute usar or bhtir It is a 
quick growing tree, reaching maturity inside twenty years, 
and it pays best to cut it down m from the tenth to the 
hfteenth year of its growth The seed is borne in long 
pods, which make good tood for sheep and goats the bark 
is the mam supply of tannin, a substance which is mdis 
pensible for preparing leather, and of which large quantities 
are consumed in the Oawnpore tanneries , the larger parts 
ot the wood are the regular material for making ploughs 
and other agricultural implements, and the smaller parts 
make excellent fuel, either burnt as they are or made into 
charcoal Taken all round, then, it is a tree of the greatest 
value, specially suited for growing on waste patches of 
land, banks ol tanks and like, and as it costs hardly 
an) thing to raise and gives an assured income, either in 
money or in fuel, it is a tree that should be constantly in 
the mind ol the landholder or agent who is seeking to 
improve his estate 

Dhak, 

The dbak is a crooked growing tree with broad leaves 
(very commonly used as plates) and magnificent scarlet 
flowers, which appear in the beginning of the hot weather 
It is found mainl) on heav> claj, and survives where not 
even the babul can live , after it has grown for some yeais 
the branches are cut and sold for fuel , the roots remain 
in the ground, and throw up a new set of branches, which 
are again cut when they have reached a fair size This 
process by which a tree yields a regular supply of wood 
without the expense of replanting is known as coppicing 
some trees will grow up again when so treated and others 
will not , and it is obvious that the point is of great import- 
ance m connection with fuel suppl) The wood of the 
dhak ia ol no value as timber, but it makes excellent fuel, 
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of coarse add* to the cost of the plantation by an amount 
that depends on the depth of the hangar, and it is always a 
question whether the extra expense will pay , but so much 
is certain that the plantation will not pay if it rests on a 
bed of kankar within a few feet of the surface 
Care of young trees 

Once the trees have been planted it is nece^aiy to see 
that they get enough water, but not too much As a rule 
they are watered by hand when young and the surface soil 
round them kept loo«c by hoeing «o that trees carefully 
looked after need never suffer from drought It is more 
difficult to avoid the risk of water logging, which hills off 
trees very rapidly in their young stages if the ground is 
low lying and apt to be flooded, the trees should be planted 
on wide low mounds, while if there is no nsh of flooding 
they should be level with the surface of the ground, but 
in no case below it If flooding occurs the land should 
be drained as soon as practicable 

Young tree* have also to be prote ted against frost and 
cold winds this is most effectively done by wrapping them 
m thatching grass in December and keeping the grass in 
position till February The other great danger is grazing 
Cattle passing by a young tree will often destroy it with a 
single bite, but the harm they do is small compared with 
what can be done by goats, which feed on trees by prefer 
ence to any other kind of food. Either then the whole 
plantation must be protected from animals, or each separ 
ate tree must be fenced in by thorns or a mud bank The 
best way of protecting trees differs from place to place, 
and it is usnally wisest to see bow the cultivators protect 
their trees and to imitate their methods as closely as 
possible. 

Trees for fodder, 

The fact that cattle will feed on trees shows that they 
may be of use os fodder, and in fact trees may be a valuable 



resource in a fodder famine such famines occur «o rarely 
that it would probably not pay individual landholders to 
grow trees simply to meet the contingency but the fact 
affords an additional reason for adopting the policy of 
growing fuel on every patch of waste land small or large 
on which any hind of tree will grow , and it is m the hope 
that landholders who read this booh will insist on the 
adoption of this policy in their estates that we ba\e de\oted 
so much spice to a subject more properly described as 
forestry than as agriculture 
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